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Dear  Governor  Gras so: 

I  am  forwarding  to  you  a  copy  of  the  Lake  Konomoc  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
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and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
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that  you  keep  me  Informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
City  of  New  London,  Connecticut. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
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Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 
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PHASE  I  INSPECTION  REPORT 


Identification  No.: 
Name  of  Dam: 
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County  and  State: 
Stream: 

Date  of  Inspection: 


CT  00152 

Lake  Konomoc  Dam 

Waterford 

New  London  County,  Connecticut 
Lakes  Pond  Brook 
25  April  and  9  May  1979 


BRIEF  ASSESSMENT 

Lake  Konomoc  Dam  is  an  earthfill  dam  with  a  concrete  core,  about  540  ft.  long, 
with  a  maximum  height  of  about  23  ft.  The  dam  is  abutted  by  an  earthfill  dike 
at  each  end.  Two  other  earthfill  dikes  form  the  lake  closure:  Davis  Pond  Dike 
at  the  north  end  of  the  lake,  and  Great  Swamp  Dike  located  on  the  northeast 
shore  of  the  lake.  A  double  side  channel,  HU"  shaped  spillway,  constructed  of 
reinforced  concrete,  is  located  at  about  the  mid-point  of  the  dam.  A  pumping 
.station,  located  just  east  of  the  dam  has  a  normal  capacity  of  about  6  to  8 
cfs  (4  to  5  mgd)  and  a  maximum  capacity  of  17  to  18.5  cfs  (11  to  12  mgd)  with 
all  facilities  operating.  There  are  no  other  outlet  facilities  for  draining 
the  lake. 

Lake  Konomac  is  utilized  as  a  water  storage  facility  for  the  City  of  New  Lon¬ 
don.  It  is  about  10,800  feet  long  and  has  a  surface  of  299  acres  at  spillway 
crest  level.  The  drainage  area  is  1.38  sq.  mi.  (883  acres)  and  the  maximum 
storage  to  top  of  dam  is  4,660  acre-feet;  the  size  classification  is  thus  inter¬ 
mediate.  Because  a  breach  of  the  dam  could  affect  several  homes,  two  local 
roads,  two  State  highways  and  Interstate  Highway  95,  with  the  possibility  of 
some  loss  of  life  and  the  probability  of  appreciable  economic  losses,  it  has 
been  classified  as  having  a  high  hazard  potential. 

The  dam  and  dikes  are  judged  to  be  in  generally  fair  condition  owing  to  the 
absence  of  adequate  dewatering  facilities.  The  spillway  is  adequate  to  pass 
the  PMF  test  flood  inflow  of  4,500  cfs  without  overtopping  the  dam  or  dikes; 
the  maximum  outflow  being  1,120  cfs  at  water  surface  elevation  189.7  MSL. 

The  spillway  capacity  at  top  of  dam,  elevation  191.0  MSL,  is  1,845  cfs. 

Within  two  years  of  receipt  of  the  Phase  I  Inspection  Report,  the  owner,  the 
City  of  New  London,  should  retain  the  services  of  a  competent  registered  pro¬ 
fessional  engineer,  and  implement  the  results  of  his  evaluation  of  the  follow¬ 
ing:  (1)  determine  the  need  for  a  means  of  draining  the  lake  in  the  event 

of  an  emergency;  (2)  review  spillway  flow  conditions  under  test  flood  outflows 
and  determine  whether  the  stilling  basin  riprap  should  be  removed;  and  (3) 
Investigate  the  seepage  in  two  zones  at  the  toe  of  the  natural  slope  east  of 
the  dam. 

The  owner  should  also  carry  out  the  following  operational  and  maintenance  pro¬ 
cedures:  (1)  remove  silt  and  vegetation  from  the  discharge  channel;  (2)  rein¬ 
state  the  riprap  at  the  ends  of  the  spillway  walls;  (3)  remove  brush  and  growth 


from  Davis  Pond  Dike  and  Great  Swamp  Dike;  (4)  backfill  the  rodent  burrow  near 
the  west  spillway  wall  and  monitor  the  embankment  for  new  burrows;  (5)  monitor 
flows  across  the  spillway  discharge  apron  on  a  daily  basis  for  abnormal  changes; 
(6)  clear  forest  litter  from  the  filters  at  the  toe  of  the  natural  slope  to  the 
east  of  the  main  dam;  (7)  monitor  the  seepage  in  two  zones  at  the  toe  of  the 
natural  slope  east  of  the  dam  not  less  than  once  per  month,  to  observe  flow 
characteristics  and  changes  in  turbidity;  (8)  institute  procedures  for  an  annual 
periodic  technical  inspection;  and  (9)  establish  a  formal  surveillance  and  flood 
warning  plan. 


This  Phase  I  Inspection  Report  on  Lake  Konomoc  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members*  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 


Dans ,  and  with  good  engineering  Judgment  and  practice,  and  Is  hereby 
submitted  for  approval. 


uJ.E 


[NEGAN,  JR., 
Fol  Branch 
Engineering  Division 


n 


CARNET  M.  T’ERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


Stuff* 


JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  A  Materials  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washing¬ 
ton,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify  expe¬ 
ditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  involving  top¬ 
ographic  mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation:  however, 
the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be  de¬ 
tectable  if  inspected  under  the  normal  operating  environment  of  the  struc¬ 
ture. 

It  is  Important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions  there¬ 
of.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
necessarily  posing  a  highly  inadequate  condition.  The  test  flood  provides 
a  measure  of  relative  spillway  capacity  and  serves  as  an  aide  in  determin¬ 
ing  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  consider¬ 
ing  the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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PHASE  I  INSPECTION  REPORT 
LAKE  KONOMOC  DAM  CT  00152 
Section  1  -  PROJECT  INFORMATION 


1.1  General 

-  i 

a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  national  program  of 
dam  inspection  throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsiblity  of  supervising  the  inspec¬ 
tion  of  dams  within  the  New  England  Region.  Louis  Berger  &  Associates,  Inc.  has 

been  retained  by  the  New  England  Division  to  inspect  and  report  on  selected  dams  * 

in  the  State  of  Connecticut.  Authorization  and  notice  to  proceed  was  issued  to 
Louis  Berger  &  Associates,  Inc.  under  a  letter  of  19  March  1979  from  John  P. 

Chandler,  Colonel,  Corps  of  Engineers.  Contract  No.  DACW33-79-C-0051  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose.  * 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal  dams  to 
identify  conditions  which  threaten  the  public  safety  and  thus  permit  correction 
in  a  timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly  effective  dam  * 

safety  programs  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project  ( 

a.  Location.  Lake  Konomoc  Dam  is  located  in  New  London  County  in  the  Town 
of  Waterford  in  southeastern  Connecticut.  Lake  Konomoc  forms  the  headwaters  of 
Lakes  Pond  Brook  approximately  2.8  miles  upstream  from  the  confluence  of  Lakes 
Pond  Brook  and  the  Niantic  River.  The  dam  is  reached  via  Connecticut  Routes  52 

and  85.  It  is  shown  on  U.S.G.S.  Quadrangle,  Niantic,  Connecticut  with  coordinates  ( 

approximately  at  N  41°  23'  52",  W  72°  10'  52". 

b.  Description  of  Dam  and  Appurtenances. 

•  (1)  Description  of  Dam.  The  dam  is  an  earth  embankment  closing  off  the 
outlet  channel  of  Lake  Konomoc.  The  dam  is  about  23  ft.  high  and  about  540  ft.  ( 

long,  of  rolled  earthfill  construction  with  a  concrete  core.  The  dam  was  raised 
and  reconstructed  in  1968-69,  the  new  dam  being  superimposed  over  an  existing 
•mailer  earth  dam  with  a  concrete  core  and  the  old  gate  and  intake  structure 
shown  on  sheet  1  of  6  in  Appendix  B  being  plugged  and  abandoned.  In  the  center 
portion  of  the  dam,  for  a  distance  of  about  250  ft.,  the  upstream  face  of  the 
dam  is  nearly  vertical,  being  formed  by  the  concrete  core  wall.  In  this  section 
the  dam  has  a  top  width  of  12  ft.  The  remaining  portion  of  the  dam  is  18  ft. 
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wide  at  the  crest  with  a  variably  sloping  upstream  face.  The  entire  upstream 
aide  of  the  dam  is  riprap  protected.  The  downstream  face  of  the  dam  is  on  a 
3  to  1  r.icpe  and  is  grass  covered.  (See  Appendix  B  for  drawings  of  the  dam 
and  the  likes  described  below.) 

A  20  in;  diameter  cast  iron  pipe  serves  as  the  supply  main  to  Lake  Konomoc  from 
Davis  Pond.  A  valve  box  and  stem  are  located  on  the  Lake  Konomoc  side  of  Davis 
Pond  Dike. 

(2)  Left  Abutment  Dike.  The  left  abutment  dike,  about  300  ft.  long,  is  of 
rolled  earthfill  construction.  It  is  18  ft.  wide  at  the  crest  with  a  2h  hori¬ 
zontal  to  1  vertical  upstream  riprapped  face.  The  downstream  face  is  grass 
covered  with  a  variable  slope,  blending  into  the  existing  ground. 

(3)  Right  Abutment  Dike.  The  right  abutment  dike,  about  900  ft.  long,  is 
also  of  rolled  earthfill  construction.  It  is  18  ft.  wide  at  the  crest  with  an 

8  horizontal  to  1  vertical  upstream  face  and  a  3  to  1  downstream  face.  The  crest 
and  both  upstream  and  downstream  slopes  are  grass  covered. 

(4)  Great  Swamp  Dike.  Great  Swamp  Dike  is  located  on  the  northeast  side  of 
Lake  Konomoc.  It  is  about  11  ft.  high  and  about  380  ft.  long.  It  is  of  rolled 
earthfill  construction  with  a  crest  width  of  18  ft.  The  upstream  face  has  a  slope 
of  8  horizontal  to  1  vertical,  the  downstream  face  has  a  slope  of  3  to  1,  and  both 
slopes  are  grass  covered. 

(5)  Davis  Pond  Dike. •  Davis  Pond  Dike  is  an  earth  embankment  carrying 
Turner  Road  and  is  part  of  the  watershed  divide  which  separates  Davis  Pond  and 
Lake  Konomoc.  It  was  in  existence  before  the  1968-69  reconstruction. 

(6)  Spillway.  The  spillway  for  Konomoc  Lake  Dam  is  located  at  about  the 
midpoint  of  the  dam.  It  is  a  double  side  channel,  "U"  shaped  spillway  constructed 
of  reinforced  concrete.  It  has  an  overall  length  of  51.67  ft.  along  the  crest. 

The  water  spills  onto  a  slightly  downstream  sloping  concrete  slab  and  then  travels 
down  a  1.7  horizontal  to  1  vertical  concrete  chute  to  a  stilling  basin.  Saw¬ 
toothed  baffle  blocks  close  the  downstream  end  of  the  basin  and  the  entire  still¬ 
ing  basin  is  filled  with  riprap  to  the  top  of  the  baffle  blocks. 

c.  Size  Classification.  Konomoc  Lake  Dam  is  about  23  ft.  high  above  down¬ 
stream  toe  level,  impounding  a  maximum  of  about  3,000  acre-ft.  of  active  storage 
to  spillway  crest  level,  and  about  4,630  acre-ft.  to  top  of  dam.  In  accordance 
with  the  height  and  storage  capacity  criteria  given  in  Recommended  Guidelines  for 
Safety  Inspection  of  Dams,  storage  capacity  governs  and  therefore  the  project  is 
classified  as  intermediate. 

d.  Hazard  Classification.  A  breach  failure  of  Konomoc  Lake  Dam  would  release 
water  down  Lakes  Pond  Brook  to  its  confluence  with  the  Niantic  River  about  2.8  mi. 
below  the  dam.  State  Highway  85  is  located  300  ft.  downstream  of  the  dam.  A 
large  flow  in  the  brook  would  cause  a  washout  of  this  highway.  Lakes  Pond  Brook 
passes  under  four  other  roadways,  two  state  highways  and  two  local  roads,  before 
reaching  the  Niantic  River.  These  roadways,  as  well  as  about  fourteen  homes  and 

an  automobile  racetrack,  would  sustain  damage  if  a  major  brr^al'i  Trfs^the  dam  should 
occur.  In  accordance  with  Recommended  Guidelines  for  Safaafy  Inspection  of  "‘ams, 
Konomoc  Lake  Dam  has  therefore  been  classified  as  having  A high  hazard 
potential.  I  J 
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e.  Ownership  -  2d  by  the  City  of  New  London, 

Connecticut. 

f.  Operator.  Mr.  Terrance  il 

New  London  Waio.  )■  partment 

New  London,  Co:;  ^c^icut 

Telephone  (203)  443-2861 

g.  Purpose  of  Dam.  Lake  Konomoc  Dam  is  operated  in  conjunction  with  other 
water  storage  facilities,  for  providing  municipal  water  supplies  to  the  City  of 
New  London. 

h.  Design  and  Construction  History.  The  original  Lake  Konomoc  Dam  was  built 
in  1872.  No  documentation  on  design  or  construction  has  been  recovered  for  the 
original  dam.  The  dam  was  raised  and  reconstructed  in  1968-69  to  increase  water 
storage  capacity  for  the  City  of  New  London.  The  reconstructed  dam  was  designed 
by  Fay,  Spofford  and  Thorndike,  Engineers,  of  Boston,  Massachusetts.  Construction 
plans  and  a  limited  amount  of  hydraulic  design  data  were  recovered  (see  Appendix  B). 

i.  Normal  Operating  Procedure.  No  written  operating  procedures  were  dis¬ 
closed.  Operators  are  on  duty  at  the  pumping  station  located  at  Lake  Konomoc* 
There  is  no  outlet  for  the  dam  other  than  the  pumping  facilities.  The  operators 
make  a  daily  check  of  reservoir  conditions. 

1 . 3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  contributing  to  Lake  Konomoc  is  situated 
at  the  headwaters  of  Lakes  Pond  Brook.  The  drainage  area  encompasses  a  total  of 
about  1.38  sq.  mi.  (883  acres),  of  which  227  acres  are  occupied  by  the  reservoir. 
There  are  no  defined  stream  courses  contributing  to  the  reservoir.  The  longest 
overland  course  to  the  lake  is  about  3,000  ft.  long  with  an  elevation  difference 

of  about  214  ft.,  or  at  a  slope  of  about  375  ft.  per  mile.  The  drainage  area  has 
a  length  of  about  1.9  miles  and  a  maximum  width  of  about  0.85  miles.  The  basin 
consists  of  both  open  fields  and  forested  areas,  with  sparse  population. 

I 

b.  Discharge  at  Damsite. 

(1)  Outlet  Works  Conduit.  There  are  no  outlet  works  for  Lake  Konomoc  Dam. 

The  pumping  station  at  the  lake  supplies  inflows  into  the  City  of  New  London's 
domestic  water  supply  system. 

(2)  Maximum  Known  Flood  at  Damsite.'  No  records  are  available  of  flood 
Inflows  into  Lake  Konomoc,  nor  of  spillway  releases  and  surcharge  heads  during 
such  inflows. 

(3)  Ungated  Spillway  Capacity  at  Top  of  Dam.  The  spillway  for  Lake  Konomoc 
Dam  occupies  the  center  portion  of  the  dam,  being  a  "U"  shaped  double  side  channel 
concrete  spillway.  The  total  length  of  the  overflow  section  is  51.67  ft.,  having 
an  assumed  effective  length  of  50.0  ft.  Computations  give  a  spillway  capacity  of 
about  1,845  cfs  with  reservoir  level  at  top  of  dam,  elevation  191.0  MSL. 
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way  capacity  is  1,120  cfs  at  test  flood  elevation  189.7  MSL. 


(5)  Gated  Spillway  Capacity  at  Normal  Pool  Elevation.  Not  applicable. 

(6)  Gated  Spillway  Capacity  at  Test  Flood  Elevation.  Not  applicable. 

(7)  Total  Spillway  Capacity  at  Test  Flood  Elevation.  The  total  spillway 

capacity  at  the  test  flood  elevation  is  the  same  as  (4)  above,  1,120  cfs  at 
elevation  189.7  MSL. 

(8)  Total  Project  Discharge  at  Test  Flood  Elevation.  Since  the  dam  is  not 

overtopped  by  the  test  flood,  the  total  project  discharge  is  the  same  as  (7)  above 

1,120  cfs  at  elevation  189.7  MSL. 


c.  Elevations  (Ft.  above  MSL) 

(1)  Streambed  at  centerline  of  dam  -  168.0 

(2)  Maximum  tailwater  -  Not  computed 

(3)  Upstream  invert  of  outlet  culvert  -  None 

(4)  Recreation  Pool  -  Not  applicable 

(5)  Full  flood  control  pool  -  Not  applicable 

(6)  Ungated  spillway  crest  -  186.0 

(7)  Design  surcharge  -  Unknown 

(8)  Test  flood  design  surcharge  -  189.7 

(9)  Top  of  dam  -  191.0 

Top  of  left  abutment  dike  -  191.0 
Top  of  right  abutment  dike  -  191.0 
Top  of  Great  Swamp  Dike  -  191.0 

Top  of  Davis  Pond  Dike  -  varies  from  196.0  to  198.0 

d.  Reservoir 

(1)  Length  of  Maximum  pool  -  10,800  ft. 

(2)  Length  of  recreation  pool  -  Not  applicable 

(3)  Length  of  flood  control  pool  -  Not  applicable 

e.  Storage  (acre-ft.) 

(1)  Recreation  pool  -  Not  applicable 

(2)  Flood  control  Pool  -  Not  applicable 

(3)  Spillway  crest  pool  El.  186.0  MSL  -  2,980 


..  i  .»si  flood  pool  El.  189.7  MSL  -  4,100 

(5)  Top  of  dam  El.  191.0  MSL  -  4,600 

f .  Reservoir  Surface  (acres) 

(1)  Recreation  pool  -  Not  applicable 

(2)  Flood  control  pool  -  Not  applicable 

(3)  Spillway  crest  El.  186.0  MSL  -  299 

(4)  Test  flood  pool  El.  189.7  MSL  -  354 

(5)  Top  of  dam  El.  191.0  MSL  -  363 

g.  Dam 

-  Main  Dam 

(1)  Type  -  Earthfill  with  concrete  core  wall 

(2)  Length  -  540  ft. 

(3)  Height  -  23  ft. 

(4)  Top  Width  -  12  ft.,  with  vertical  concrete  upstream  face  wall  and 

18  ft.,  with  sloping  earth  upstream  face 

(5)  Side  Slopes  -  Upstream  -  260  ft.  of  vertical  concrete  core  wall 

280  ft.  of  2  to  1  riprapped  face 
Downstream  -  3  horizontal  to  1  vertical 

(6)  Zoning  -  Homogeneous  rolled  fill  with  concrete  core  wall 

(7)  Impervious  Core  -  Vertical  concrete  wall 

(8)  Cutoff  -  Core  wall,  extension  to  bedrock  unknown 

(9)  Grout  Curtain  -  Unknown 
-  Left  Abutment  Dike 

Cl)  Type  -  Earthfill 

(2)  Length  -  300  ft. 

(3)  Height  -  Varies,  10  ft.  maximum 

(4)  Top  Width  -  18  ft. 

(5)  Side  Slopes  -  Upstream  -  2*s  horizontal  to  1  vertical  riprapped 

Downstream  -  Varies 

(6)  Zoning  -  Homogeneous  rolled  fill 
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(7)  Impervious  Core  -  None 

(8)  Cutoff  -  None 

(9)  Grout  Curtain  -  None 

-  Right  Abutment  Dike 

(1)  Type  -  Earthfill 

(2)  Length  -  900  ft. 

(3)  Height  -  Varies,  7  ft.  maximum 

(4)  Top  Width  -  18  Ft. 

(5)  Side  Slopes  -  Upstream  8  horizontal  to  1  vertical 

Downstream  3  horizontal  to  1  vertical 

(6)  Zoning  -  Homogeneous  rolled  earthfill 

(7)  Impervious  Core  -  None 

(8)  Cutoff  -  None 

(9)  Grout  Curtain  -  None 

-  Great  Swamp  Dike 

(1)  Type  -  Earthfill 

(2)  Length  -  380  ft. 

(3)  Height  -  Varies,  11  ft.  maximum 

(4)  Top  Width  -  18  ft. 

(5)  Side  Slopes  -  Upstream  8  horizontal  to  1  vertical 

Downstream  3  horizontal  to  1  vertical 

(6)  Zoning  -  Homogeneous  rolled  earthfill 

(7)  Impervious  Core  -  None 

(8)  Cutoff  -  None 

(9)  Grout  Curtain  -  None 
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-  Davis  Pond  Dike 


(1)  Type  -  Earthfill 

(2)  Length  -  95  ft. 

(3)  Height  -  Varies,  10  ft.  maximum 

(4)  Top  Width  -  20  ft. 

(5)  Side  Slopes  -  About  2  horizontal  to  1  vertical 

(6)  Zoning  -  Unknown 

(7)  Impervious  Core  -  Unknown  s 

(8)  Cutoff  -  Unknown 

(9)  Grout  Curtain  -  Unknown 

h.  Spillway 

(1)  Type  -  Double  side  channel,  "U"  shaped 

(2)  Length  of  Weir  -  51.67  ft. 

(3)  Crest  Elevation  -  186.0  ft.  I 

(4)  Gates  -  None 

(5)  Upstream  Channel  -  None 

(6)  Downstream  Channel  -  Converging  concrete  chute  150  ft.  long  containing  < 

concrete  baffle  blocks  and  riprap.  Flows  directed 
to  channelized  stream. 

i.  Regulating  Outlets  -  None 

* 


( 
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SECTION  2  -  ENGINEERING  DATA 


( 


2.1  Design  Data 


No  data  on  the  design  of  the  original  nineteenth  century  dam  exists.  The  1968-69 
reconstruction  of  the  dam  was  designed  by  Fay,  Spofford,  and  Thorndike,  Engineers, 
of  Boston,  Massachusetts.  Copies  of  as-built  drawings  are  included  in  Appendix  B. 

2.2  Construction  Data 


No  Information  relating  to  construction  of  the  original  dam  has  been  found.  The 
reconstructed  dam  was  completed  in  1969  by  contract  under  the  supervision  of  the 
design  engineers.  The  contractor  for  construction  was  Frank  J.  Shields,  Inc.,  of 
Southbridge,  Massachusetts.  Macchi  &  Hoffman,  Engineers,  inspected  the  work  on 
behalf  of  the  State  Water  Resources  Commission.  A  certificate  of  approval  for 
the  work  was  issued  on  February  25,  1971.  A  limited  amount  of  correspondence  has 
been  located  relative  to  construction,  copies  of  which  are  included  in  Appendix  B. 
The  State's  consultant  expressed  concern  about  leaks  appearing  in  the  form  of 
bolls  near  the  toe  of  the  dam  adjacent  to  the  spillway.  Corrective  measures  to 
stop  the  leaks  during  the  construction  period  were  taken.  There  was  no  visual 
evidence  of  leaks  in  this  area  during  the  inspection  of  the  dam  on  25  April  and 
9  May  1979. 

2.3  Operation  Data 

No  specific  operation  data  or  operation  and  maintenance  manuals  have  been  issued, 
either  by  the  design  engineers  or  by  the  operating  agency.  Operation  of  the 
facilities  is  a  responsibility  of  the  Water  Supply  Department,  City  of  New  Lon¬ 
don.  A  piezometer  is  located  at  the  dam  in  the  vicinity  of  where  the  above  men¬ 
tioned  leak  occurred.  According  to  Water  Department  personnel  the  piezometer 
Is  monitored  on  a  daily  basis  and  functions  well,  following  closely  the  rise 
and  fall  of  the  lake.  On  24  April  1979,  the  water  level  was  about  20  ft.  below 
the  top  of  pipe. 

2.4  Evaluation  Data 


a.  Availability.  The  reconstruction  plans,  correspondence  concerning 
construction  of  the  dam  and  appurtenances,  previous  inspection  reports,  and  the 
visual  observations  of  the  inspection  team  form  the  basis  for  the  information 
presented  in  this  report. 

b.  Adequacy.  The  lack  of  in-depth  engineering  data  did  not  allow  for  a 
definitive  review.  Therefore,  the  adequacy  of  this  dam  could  not  be  assessed 
from  the  standpoint  of  reviewing  design  and  construction  data,  but  is  based  pri¬ 
marily  on  visual  inspection,  past  performance  history  and  sound  engineering 
judgement. 

c.  Validity.  The  validity  of  the  engineering  data  acquired  covering 
the  dam  and  Great  Swamp  Dike  is  considered  acceptable  and  is  not  challenged. 
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SECTION  3  -  VISUAL  INSPECTION 


Findings 


l*'.  c 


(  I 


a.  General.  The  visual  inspection  of  Lake  Konomoc  Dam  took  place  on 
25  April  and  9  May  1979.  The  reservoir  level  was  about  1.5  ft.  below  the 
spillway  crest.  Both  the  dam  and  the  dikes  were  judged  to  be  fair  condition 
owing  to  the  absence  of  adequate  dewatering  facilities.  There  was  no  evidence 
of  any  major  problems,  but  a  few  items  require  attention  (see  Sections  7.2 
and  7.3). 

The  dam  is  an  earth  "rolled  fill"  embankment  with  a  500  ft.  concrete  core.  The 
dam  was  reconstructed  in  1968-69  and  raised  7.5  ft.  An  impermeable  85  ft.  wide 
blanket  was  placed  on  the  upstream  slope.  Graded  filters,  with  6  in.  dia. 
corrugated  metal  pipe  (CMP)  drains  were  incorporated  into  the  downstream  toe. 

They  issue  below  the  spillway  chute  side  walls  into  the  spillway  race  through 
a  V-notched  weir  for  determination  of  flow  through  the  filter  drains  (graduated 
from  0  to  14  cfs).  A  piezometer  on  the  downstream  slope  extends  into  the  fil¬ 
ter.  Records  indicate  that  the  dam  was  persistently  troubled  with  boils  during 
construction,  and  special  attention  was  paid  to  the  problem  areas  during  this 

inspection. 

b.  Dam. 

1.  Main  Dam.  The  dam  embankment  has  been  generally  well  maintained, 
there  being  little  brush  or  other  growth  present,  but  weeds  are  beginning  to  in¬ 
vade  the  crest  and  the  downstream  slope.  On  the  upstream  slope,  weed  and  brush 
are  beginning  to  intrude  through  the  riprap  (see  Photo  Nos.  1  and  2,  Appendix  C). 

The  piezometer  half-way  down  the  left  slope  was  inspected,  and  was  operative. 
According  to  Water  Department  personnel,  the  piezometer  continues  to  respond  well, 
following  closely  the  rise  and  fall  of  the  lake;  the  day  before  the  inspection, 
the  water  level  was  about  20  ft.  below  the  top  of  pipe,  or  within  the  filter. 

The  toe  of  the  dam,  for  its  entire  length  beyond  the  spillway  area,  was  firm.  In 
the  area  immediately  to  the  west  of  the  spillway  walls,  two  soft  areas  were  noted, 
but  were  not  attended  by  moistness. 

Each  toe  drain  was  flowing  at  about  0.5  gpm,  the  flows  being  without  turbidity. 
Although  "as-builts"  indicate  both  drain  inverts  to  be  the  same,  the  west  drain 
appeared  somewhat  lower,  being  about  one-quarter  immersed  in  the  slightly  backed- 
up  flow  in  the  discharge  channel. 

One  burrowing  rodent  hole  was  observed  about  15  ft.  west  of  the  end  of  the  west 
spillway  wall. 

2.  Left  Abutment  Dike.  To  the  east  of  the  main  dam,  downslope  from 
the  gravel  access  road  opposite  the  pumping  station,  several  areas  of  distinct, 
persistent  and  rather  widespread  seepage  were  evident,  draining  southerly  through 
an  extensive  swamp.  The  more  southerly  of  these  zones,  according  to  the  "as- 
builts",  is  provided  with  a  graded  filter  about  150  ft.  long,  15  ft.  wide,  and 

Is  located  about  20  ft.  below  design  flow  line  (elevation  186  to  166).  In  this 
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area,  at  least  10  Individual  seeps,  presumably  through  the  filter,  could  be 
identified,  each  at  about  0.1  to  0.2  gpm,  but  blowing  clear  with  no  fines  in 
suspension,  and  all  joining  to  form  a  fairly  well  defined  stream  passing 
through  the  poorly  drained  and  wooded  swamp.  The  filter  can  no  longer  be 
clearly  defined,  now  being  covered  with  forest  litter.  Water  Department  per¬ 
sonnel  state  that  these  seeps  have  not  changed  appreciably  in  their  character¬ 
istics  since  reconstruction  of  the  dam  (see  Photo  No.  3,  Appendix  C) . 

Some  200  yards  farther  northeast  along  the  gravel  road,  there  is  a  so-called 
"frog  pond"  to  the  left  of  the  road  which  prior  to  the  raising  of  the  dam  was 
said  by  Water  Department  personnel  to  have  been  almost  dry.  After  the  raising 
Of  the  dam  the  "frog  pond",  separated  from  the  lake  by  a  natural  ridge,  filled 
and  its  water  elevation  now  follows  the  water  surface  of  Lake  Konomoc.  Opposite 
the  "frog  pond",  across  the  road  to  the  south,  a  prominent  seep  issues  at  the  toe 
of  the  slope  from  an  area  covered  with  rotted  boards.  The  seep  was  once  excavated 
and  boxed-out  in  order  to  provide  a  convenient  source  of  fresh  spring  water  for 
pumping  station  workers.  The  spring  flows  probably  at  the  rate  of  more  than 
2  gpm.  As  it  flows  to  the  south  through  a  boggy  and  marshy  area  it  picks  up  the 
many  seeps  issuing  from  the  filtered  zone,  and  quite  possibly  from  other  natural 
seeps.  The  entire  toe  of  the  slope,  and  locally  well  above  the  toe,  is  very  soft 
and  saturated  (see  Photo  No.  4,  Appendix  C). 

3.  Right  Abutment  Dike.  No  seepage  was  observed  along  the  toe  of  the 
right  abutment  dike,  which  is  in  a  similar  condition  to  the  main  dam  (see  Photo 
No.  5,  Appendix  C). 

4.  Great  Swamp  Dike.  The  Great  Swamp  Dike  on  the  northeast  side  of 
Lake  Konomoc  is  a  "rolled  fill"  embankment  with  an  18  ft.  crest,  a  flat  8  to  1 
upstream  slope  and  a  3  to  1  downstream  slope.  The  dike  is  badly  overgrown  with 
small  scrub  brush,  and  at  the  toe  of  the  dike  on  the  swamp  side,  there  is  an 
extensive  marshy  area  with  standing  water  extending  almost  the  entire  length 

of  the  dike.  While  the  drawings  show  a  paved  ditch  originally  extending  from  the 
road  to  the  toe  of  the  dike,  it  is  not  now  apparent.  According  to  Water  Depart¬ 
ment  personnel,  the  water  at  the  toe  of  the  dike  is  from  the  swamp  proper,  and 
before  construction  of  the  dike,  the  water  in  the  stone  ditch  shown  on  the  draw¬ 
ing  flowed  from  the  swamp  to  the  lake  (see  Photo  Nos.  6,  7  and  8,  Appendix  C) . 

5.  Davis  Pond  Dike.  The  Davis  Pond  Dike  at  the  extreme  westerly  end  of 
Lake  Konomoc  essentially  consists  of  Turner  Road  proper,  faced  on  the  lake  side 
by  5  ft.  fill  on  a  very  flat  slope,  about  150  ft.  long.  On  the  north  side,  the 
water  elevation  is  at  the  toe  of  the  road  embankment,  ®id  the  retained  pond  has 
the  appearance  of  a  mangrove  swamp  with  uprooted  trees  and  much  dead  vegetation. 
Height  from  water  surface  on  the  north  side  to  the  road  surface  is  about  8  ft. 

On  the  slopes  of  the  swamp  side  of  the  road  young  saplings  are  abundant  and  at 
the  toe  of  the  slope  several  large  trees  are  present,  most  of  them  dead.  Simi¬ 
larly,  the  downstream  slope  of  the  dike  is  also  host  to  young  saplings  and  vege¬ 
tation  (see  Photo  Nos.  9  and  10,  Appendix  C). 

c.  Appurtenant  Structures 

1.  Spillway.  The  spillway  occupies  the  ceantter  portion  of  the  dam 
being  a  "U"  shaped,  double  side  channel,  concrete  spillway.  The  total  length 
of  the  overflow  section  is  51.67  ft.  Although  no  flaw  was  passing  over  the  spill¬ 
way  at  the  time  of  the  inspection,  the  spillway  charnel  below  the  baffle  blocks 
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transported  a  slight  but  steady  flow  a.r<'.  its  .;i. 
water  intrusion  through  defective  cone  ete  nlabs,  c 
or  spillway  flow  retained  in  the  3.5  ft.  thick  fcou'.c 
However,  the  "as-builts"  indicate  the  Joints  of  the  s  ■ 
with  rubber  waterstops;  there  are  no  weep  holes  and  lit 
is  said  .to  have  occurred  for  some  period  before  the  ins; 
stated  that  this  moisture  has  been  evident  almost  from 
struction  (see  Photo  Nos.  11,  12,  13  and  14,  Appendix  c 


;  ting  either  ground 
lease  of  rain  water 
;.he  stilling  basin, 
to  have  been  equipped 
ie  or  no  precipitation 
action.  Site  personnel 
:ne  completion  of  con- 


The  spillway  concrete  is  in  good  condition,  but  the  slope  riprap  at  the  end  of 
the  spillway  training  walls  has  become  dislodged. 


Concrete  cracks  were  noted  in  the  spillway  at  a  construction  joint  on  the  inner 
walls  of  the  chute  section,  where  the  chute  starts  making  a  transition  from  a 
20  ft.  width  to  a  width  of  12  ft  (Appendix  C,  Photo  No.  15). 


2.  Pumping  Station.  The  pumping  station  located  at  the  northern  end 
of  the  left  abutment  dike  is  10  years  old  and  appears  to  be  well  maintained  and 
in  good  operating  condition. 


d.  Reservoir  Area.  Lake  Konomoc  lies  in  a  bowl  of  hills,  the  slopes  of 
which  are  generally  well-forested  and  stable.  The  shore  of  the  lake  is  on  a 
gentle  gradient  and  as  the  impoundment  is  a  public  water  supply,  it  is  frequently 
patrolled  and  inspected. 

e.  Downstream  Channel.  Siltation  and  growth  has  become  excessive  in  the 
discharge  channel,  so  that  the  validity  of  the  flow  determinations  through  the 
V-notched  weir  is  questionable.  At  the  time  of  the  inspection  the  flow  through 
the  weir  was  4  in.,  (1.2  gpm)  slightly  higher  than  revealed  in  earlier  documented 
Inspections,  but  still  consistent  with  the  expected  flow  from  the  filter  drains. 
However,  readings  should  be  reconfirmed  after  channel  clearance  (see  Photo  No.  16, 
Appendix  C). 

About  300  ft.  downstream  of  the  dam  is  located  a  36  in.  dia.  pipe  under  State 
Route  85.  After  flowing  through  this  the  channel  is  in  a  relatively  wide  valley 
until  it  reaches  Way  Hill  Road  and  the  Connecticut  Turnpike.  After  crossing  under 
these  roadways  the  stream  valley  is  narrow  and  has  a  steeper  slope  until  it  reaches 
the  Niantic  River. 


3.2  Evaluation 


( 


i 


< 


I 


The  visual  inspection  has  adequately  revealed  key  characteristics  of  the  dam,  as 
they  may  relate  to  its  stability  and  integrity.  The  dam  and  appurtenant  works 
are  judged  to  be  in  fair  condition  owing  to  the  absence  of  dewatering  facilities. 
Seepage  was  noted  at  several  locations  along  the  toe  of  the  left  abutment  dike 
and  brush  and  tree  growth  are  becoming  well  established  on  both  Great  Swamp  and 
Davis  Pond  Dike.  Under  high  flow  conditions  the  riprap  in  the  stilling  basin 
nay  cause  damage  to  the  baffle  blocks. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  Lake  Konomoc  Dam  is  operated  by  personnel  of  the  New  London  Water  Department. 
Operations  are  limited,  as  there  are  no  outlet  facilities  at  the  dam.  Lake  levels 
are  controlled  by  a  20  in.  inflow  pipe  from  Davis  Pond  and  outgoing  pumping 
facilities  located  at  the  lake.  No  documented  operating  procedures  have  been  pre¬ 
pared. 

4.2  Maintenance  of  Dam 

Maintenance  is  carried  out  as  required  by  City  personnel.  This  consists  of  periodic 
mowing  along  the  main  dam  and  its  abutment  dikes,  cutting  of  brush  on  the  Great 
Swamp  Dike,  and  the  cutting  of  growth  in  the  channel  between  the  spillway  chute  and 
State  Route  85. 

4.3  Maintenance  of  Operating  Facilities 

Except  for  the  housekeeping  maintenance  noted  above,  no  specific  maintenance  program 
is  in  effect.  There  are  no  outlet  facilities  to  maintain. 

4.4  Warning  System 

No  warning- system  is  in  effect  for  Lake  Konomoc  Dam. 

4.5  Evaluation 


The  Lake  Konomoc  Dam  is  of  recent  construction  with  no  outlet  operating  devices,  and 
as  such,  requires  no  detailed  operating  procedures.  Maintenance  involves  periodic 
growth  removal  from  the  dam  and  dikes  and  surveillance  regarding  seeps,  slope  damage, 
animal  burrows,  etc.  A  formal  warning  system  should  be  developed. 


» 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  General .  Lake  Konomoc  Dam  is  an  earthfill  dam  impounding  a  storage  of 

about  2,980  acre-ft.  at  spillway  crest  elevation  with  provision  for  an  additional 
1,680  acre-ft.  of  capacity  in  its  surcharge  space  to  top  of  dam.  It  is  basically  • 

a  high  surcharge  -  medium  spillage  facility  used  for  water  supply  purposes.  The 
spillway  is  capable  of  discharging  about  1,845  cfs  with  a  surcharge  to  the  top  of 

dam.  The  general  topographic  characteristic  of  the  1.38  sq.  mi.  (883  acres) 
drainage  basin  is  best  described  as  rolling  terrain,  which  rises  from  elevation 
186.0  at  spillway  crest  to  elevation  405  MSL.  The  area  is  generally  forested. 

• 

b.  Design  Data.  The  rehabilitation  of  Lake  Konomoc  Dam  was  designed  in 
1967  by  Fay,  Spofford  &  Thorndike,  Engineers,  of  Boston,  MA.  No  hydrologic  com¬ 
putations  or  data  were  recovered.  According  to  correspondence  found  in  the  State 
of  Connecticut  files,  the"U"shaped  spillway  crest  has  an  overall  length  of  51.67 
ft.  with  an  effective  weir  length  assumed  to  be  50.0  ft. 

• 

c.  Experience  Data.  No  records  are  available  in  regard  to  past  operation 
of  the  reservoir,  nor  of  surcharge  encroachments  and  flows  through  the  spillway. 

The  maximum  past  inflows  are  unknown. 

d.  Visual  Observations.  At  the  time  of  the  visual  inspection  of  the  dam, 

the  reservoir  level  was  about  1.5  ft.  below  the  crest  of  the  spillway.  There  was  • 

no  evidence  either  along  the  lake  or  in  the  downstream  channel  to  indicate  high 
water  levels  or  signs  of  major  spillway  outflows.  No  one  contacted  could  recall 
any  such  occurrences. 

e.  Test  Flood  Analysis.  Hydrologic  characteristics  of  Lake  Konomoc  Dam 

and  drainage  area  were  evaluated  in  accordance  with  criteria  given  in  Recommended  • 

Guidelines  for  Safety  Inspection  of  Dams.  As  indicated  in  Section  1.2,  para¬ 
graphs  c  and  d.  Lake  Konomoc  Dam  is  classified  as  intermediate  size  and  has 
a  high  hazard  potential.  The  recommended  range  of  test  floods  for  hy¬ 
draulic  evaluation  of  such  a  dam  is  between  4  PMF  and  PMF.  Because  normal  lake 
storage  is  large  in  relation  to  storage  capacity  of  downstream  valleys,  the  risk 
of  damage  to  downstream  interests  would  extend  for  the  entire  stream  length  of  • 

Lakes  Pond  Brook.  The  full  PMF  was  therefore  selected  as  appropriate  for  evalua¬ 
tion  of  the  dam. 

Preqipitation  data  was  obtained  from  Hydrometeorological  Report  No.  33,  which 
for  the  Connecticut  area  approximates  24.0  inches  or  6-hour  point  rainfall  over 
a  10  square  mile  area.  This  value  was  then  reduced  by  20  percent  to  allow  for  * 

basin  shape  and  fit  factors.  The  6-hour  rainfall  duration  curve  of  a  total  of 
19.2  inches  was  then  distributed  and  rearranged  as  suggested  in  Design  of  Small 
Dams.  A  constant  loss  factor  of  0.1  inches  per  hour  was  deducted  from  the  pre¬ 
cipitation  values  to  give  the  excess  rainfall  used  to  prepare  an  inflow  hydro- 
graph. 
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Since  the  reservoir  area  comprises  about  35  percent  of  the  total  drainage  area, 
the  precipitation  on  the  lake  was  separated  from  that  on  the  overland  portion. 

For  the  lake  itself,  the  precipitation  was  assumed  as  instantaneous  runoff,  with 
rectangular  incremental  hydrographs.  For  overland  runoff,  a  triangular  incre¬ 
mental  hydrograph  was  assumed,  using  a  computed  lag  time  value  of  about  1.04  hours 
to  derive  a  time-to-peak  for  the  traingular  hydrograph  of  1.26  hours  (see  compu¬ 
tations  on  Sheets  D-7  to  D-10,  Appendix  D) .  A  PMF  inflow  hydrograph  is  shown  on 
Sheet  D-ll,  indicating  a  peak  inflow  of  about  4,500  cfs  or  a  CSM  of  about  3,260. 

Routing  the  combined  PMF  inflow  hydrograph  through  the  lake  and  spillway  results 
in  a  combined  outflow  of  1,120  cfs  at  elevation  189.7  MSL,  with  a  freeboard  to 
top  of  dam  of  1.3  ft.  A  graphic  flood  routing  is  shown  on  Sheet  D-12,  Appendix  D. 

f.  Dam  Failure  Analysis.  A  breach  owing  to  structural  failure  of  the  dam 
by  piping  or  sloughing  is  a  possibility.  For  this  analysis  a  breach  was  assumed 
with  water  level  at  the  PMF  surcharge  elevation  of  189.7  MSL.  The  "rule  of  thumb" 
criteria  suggested  in  the  NED  March  1978  Guidance  Report  was  used  for  the  breach 
analysis.  With  a  breach  length  of  40  percent  of  the  dam  length  at  mid-height, 
or  about  120  ft.,  an  outflow  of  about  21,500  cfs,  which  includes  1,120  cfs 
through  the  spillway,  would  be  realized. 

In  the  reach  immediately  below  the  dam,  outflows  pass  through  a  36  in.  dia.  pipe 
under  State  Route  85  located  about  300  ft.  downstream  of  the  dam.  There  is 
about  a  30  ft.  difference  in  elevation  between  the  top  of  dam  and  the  crest  of 
roadway.  It  is  expected  there  would  be  no  significant  backwater  effects  on  the 
spillway's  discharge  capacity.  The  water  then  flows  through  a  relatively  wide 
valley  with  an  average  slope  of  about  16  ft.  per  mile  until  reaching  Way  Hill 
Road  and  the  Connecticut  Turnpike  (State  Route  52) .  After  crossing  under  these 
roadways  the  stream  valley  narrows  and  the  stream  slope  then  averages  about  95 
ft.  per  mile.  The  stream  continues  to  follow  this  narrow  valley  until  it  passes 
tinder  Interstate  Route  95.  About  1,500  ft.  below  Interstate  Route  95  the  stream 
outlets  into  the  Niantic  River. 

An  outflow  of  21,500  cfs  from  Konomoc  Lake  would  produce  a  flood  depth  of  about 
20  ft.  in  the  valley  below  the  dam.  In  this  reach  the  dam  failure  would  cause 
about  a  14  ft.  rise  in  water  stage  above  the  spillway  discharge  stage.  It  would 
cause  major  flooding  of  State  Route  85  and  damage  about  seven  homes.  In  the 
next  reach  which  extends  to  the  Connecticut  Turnpike  it  is  estimated  that  the 
stage  would  rise  by  about  7.5  ft.  to  a  stage  of  11.5  ft.  In  this  reach  Way  Hill 
Road,  an  automobile  race  track  and  two  homes  would  sustain  major  damage.  In  the 
reach  extending  from  the  Connecticut  Turnpike  to  the  Niantic  River  it  is  estimated 
that  the  brook  would  rise  about  7.0  ft.  to  a  stage  of  about  11.0  ft.  and  that 
five  homes  would  sustain  damage. 

In  summary,  about  14  homes,  a  racetrack,  two  local  roads,  and  a  two  lane  state 
highway  (Route  85)  are  within  the  area  of  potential  flooding.  The  Connecticut 
Turnpike  and  Interstate  Route  95  also  might  sustain  damage.  Figure  5,  Sheet 
D-18,  Appendix  D,  shows  the  area  of  potential  flooding. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observation.  The  field  investigations  of  the  embankment  revealed 
no  significant  displacement  or  distress  which  would  warrant  the  preparation  of 
slope  stability  computations  based  on  assumed  soil  properties  and  engineering 
factors. 


b.  Design  and  Construction  Data.  Construction  plans  for  the  dam  were 
reviewed.  However,  no  data  or  calculations  of  value  to  a  stability  assessment 
for  this  dam  were  retrieved. 

c.  Operating  Records.  There  are  no  operating  records  of  any  significance 
to  structural  stability. 

d.  Post  Construction  Changes.  No  post  construction  changes  are  known  which 
would  adversely  affect  dam  stability. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  No.  1,  and  in 
accordance  with  Phase  I  guidelines,  does  not  warrant  seismic  analysis. 


» 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 

» 


7.1  Dam  Assessment 

a.  Condition.  On  the  basis  of  the  Phase  I  visual  examination,  Lake  Konomoc 

Dam  appears  to  be  in  fair  condition  owing  to  a  lack  of  adequate  dewatering  facil¬ 
ities.  • 

b.  Adequacy.  The  lack  of  in-depth  engineering  data  did  not  allow  for  a 
definitive  review.  Therefore,  the  adequacy  of  this  dam  could  not  be  assessed 
from  the  standpoint  of  reviewing  design  and  construction  data,  but  is  based  pri¬ 
marily  on  visual  inspection,  past  performance  history  and  sound  engineering 
judgment. 

» 

c.  Urgency.  The  recommendations  and  remedial  measures  enumerated  below 
should  be  implemented  by  the  owner  within  one  year  after  receipt  of  this  Phase  I 
Inspection  Report. 

7.2  Recommendations 

• 

It  is  recommended  that  the  City  of  New  London  retain  the  services  of  a 
competent  registered  professional  engineer  to  make  further  investigations  of  the 
following,  and  should  implement  the  results: 

1.  Evaluate  the  need  for  providing  a  means  to  safely  drain  the  reservoir. 

i 

2.  Review  spillway  flow  conditions  under  test  flood  outflows  and  determine 
whether  the  riprap  in  the  stilling  basin  should  be  removed  to  prevent 
possible  damage  to  the  baffle  blocks. 

3.  Investigate  the  relatively  high  volumes  of  seepage  in  two  zones  at  the  * 

top  of  natural  slope  east  of  the  dam  and  pumping  station;  determine  the 
advisability  of  incorporating  a  graded  filter  with  channelization,  and 
V-notched  weirs  for  assessment  of  flow  changes. 


7 . 3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures 

1.  Siltation  and  vegetation  in  the  discharge  channel  should  be  removed. 

After  the  channel  is  cleared,  flows  through  the  V-notched  weir  should 
be  reconfirmed  and  effects  on  piezometer  readings  should  be  noted. 

2.  Displaced  riprap  at  the  ends  of  the  spillway  walls  should  be  reinstated. 

3.  Brush  and  growth  should  be  removed  from  the  Davis  Pond  Dike,  particularly 
the  mature  and  dead  trees  on  the  north  side  of  Turner  Road. 
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4.  Brush  growth  on  the  Great  Swann  Dike  should  be  removed  and  kept  clear 
In  the  future. 

5.  The  rodent  burrow  near  the  west  spillway  wall  should  be  backfilled. 

The  necessity  for  rodent  control  measures  should  be  considered. 

6.  Observations  of  flows  across  the  spillway  discharge  apron  below  the 
stilling  basin  should  be  made  daily,  and  abnormal  changes  investigated 
by  removing  riprap  at  selected  locations  to  inspect  the  concrete  slabs 
and  joints. 

7.  The  filters  at  the  toe  of  natural  slope  to  the  east  of  the  left  abutment 
dike  and  across  the  access  road  should  be  cleared  of  forest  litter, 
their  limits  defined  and  discharges  channelized. 

8.  The  seepage  in  two  zones  at  the  toe  of  natural  slope,  east  of  the  left 
abutment  dike  and  the  pumping  station,  should  be  monitored  not  less 
than  once  per  month,  to  observe  flow  characteristics  and  changes  in 
turbidity. 

9.  Procedures  for  an  annual  periodic  technical  inspection  of  the  dam, 
dikes  and  appurtenant  works  should  be  instituted. 

10.  A  formal  surveillance  and  flood  warning  plan  should  be  developed, 
including  round-the-clock  monitoring  during  heavy  rainfall. 

7.4  Alternatives 


There  appear  to  be  no  practical  alternatives  to  the  above  recommendations. 


APPENDIX  A 


INSPECTION  CHECKLIST 


PERIODIC  INSPECTION  CHECKLIST 

PROJECT  Lake  Konomoc  Dam _  DATE  25  April  &  9  May  1979 

PROJECT  FEATURE  Dam _  NAME  J.  Reynolds _ 

DISCIPLINE  Soils/Structures  NAME  C.  Hoffman 


AREA  EVALUATED 
DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap  Fail 

Unusual  Movement  or  Cracking 
at  or  near  Toes 


CONDITIONS 

191.0  MSL 
184.5  MSL 
Unknown 

One  non-active  rodent  burrow,  15  ft.  west 
of  the  end  of  the  west  wall. 

N/A 

None 

None 

Good 

Good 

Good 

None 

None  on  Dam  -  well  patrolled 

None 

res  None 

None 


» 


t 


Unusual  Embankment  or  Downstream 
Seepage 


See  Note  #1 ,  next  page 


•  • 


Piping  or  Boils 


Foundation  Drainage  Features 


Toe  Drains 


None 

Toe  filters,  with  6"  CMP  drains  functioning 
well.  Discharge  measured  by  V-notched 
weir. 

One  each  side  of  spillway  •  • 

Piezometer  to  elevation  of  toe  filter 
operative  -  V-notched  weir. 


•  • 


Instrumentation  System 


NOTE  #1:  East  of  dam,  at  toe  of  natural  slope  across  access  road,  200  ft.  long 
section  with  more  than  10  seeps  at  0.1  gpm  each,  at  location  of  graded 
filter  installed  during  construction.  Major  seep  issuing  at  5.0  gpm 
200  yards  north  of  foregoing  location.  All  seeps  clear  flowing,  but 
detritus  covers  filtered  area. 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Lake  Konomoc  Dam  DATE  ^5  April  &  9  May  1979 

PROJECT  FEATURE  Great  Swamp  Dike  NAME  Reynolds 


DISCIPLINE _ Soils/Structures  NAME  C.  Hoffman 


AREA  EVALUATED 

CONDITIONS 

DIKE  EMBANKMENT 

Crest  Elevation 

191.0  MSL 

Current  Pool  Elevation 

184.5  MSL 

Maximum  Impoundment  to  Date 

Unknown 

Surface  Cracks 

None 

Pavement  Condition 

N/A 

Movement  or  Settlement  of  Crest 

None 

Lateral  Movement 

None 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Good 

Condition  at  Abutment  and  at 

Concrete  Structures 

None 

Indications  of  Movement  of 

Structural  Items  on  Slopes 

None 

Trespassing  on  Slopes 

Frequent  trespass  evident 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

None 

Rock  Slope  Protection  -  Riprap  Failures 

None 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

None 

Unusual  Embankment  or  Downstream 

Seepage 

None 

Piping  or  Boils 

None 

Foundation  Drainage  Features 

None 

Toe  Drains 

None 

1 


Instrumentation  System 


None 


PERIODIC  INSPECTION  CHECKLIST 

PRO J ECT _ Lake  Konomoc  Dam _ _  DAT E  25  April  &  9  May  1? /  j 

PROJECT  FEATURE  Davis  Pond  Dike _  NAME  J.  Reynolds _ 

DISCIPLINE  _ Soils/Structures  _  NAME  C.  Hoffman _ 


AREA  EVALUATED 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 


CONDITIONS 


196.0 
184.5  MSL 
Unknown 
None 

Good  -  minor  cracks 

None 

None 

Good 

Good 

Good 

None 

None  evident 

None  evident 
None 

None  evident 

None  evident 
None  evident 
None 
None 


Instrumentation  System 


None 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT 


Lake  Konomoc  Dam 


DATE  9  May  1979 


PROJECT  FEATURE 


Spillwav 


DISCIPLINE  Hydraullcs/Structures 


NAME  Carl  Hoffman 


AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  SPTTtuav  ut-tp 
AKD~ST5CHARCE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 


General  Condition  of  Concrete 


Rust  or  Staining 


Very  minor 


Spalling 


Very  minor 


Any  Visible  Reinforcing 


Any  Seepage  or  Efflorescence 


Seepage  on  apron  below  spillway  chute 


Drain  Holes 


c.  Discharge  Channel 


General  Condition 


Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 


Floor  of  Channel 


Silt  and  Vegetation 


Other  Obstructions 


None  visible 


APPENDIX  B 


ENGINEERING  DATA 


j'CCHI  &  HOFFMAN  •  ENGINEERS 


CUTIVE  OFFICES  •  44  GILLETT  STREET  •  HARTFORD.  CONN..  06105 


PHONE  (203)  523-6631 


.  HOFFMAN,  P.E. 
lA~  GIRARD 


»C h  .  COP*IOLT*NT 

9.  C  W  DUNHAM 


July  10,  1972 


State  of  Connecticut 

Dept,  of  Environmental  Protection 

165  Capitol  Avenue 

Hartford,  Conn.  06115 


Attention  Mr.  Wm.  H.  O'Brien 


Re :  Konomoc  Dam 


Gentlemen: 


Inspected  the  above-referenced  dam  on  Friday,  July  7,  1972. 
Pump  house  attendant,  Mr.  Kemp,  was  present. 

Water  level  in  the  reservoir  was  even  with  the  top  of  the 
spillway.  Mr.  Kemp  said  that  the  spillway  was  overflowing 
a  few  days  ago  at  the  end  of  a  long  rain  period  for  the 
first  time  since  the  dam  was  rebuilt. 

Checked  from  6"  dia.  underdrain.  The  underdrain  on  the  east 
side  of  the  spillway  was  running  about  1%"  deep,  water  was 
clear.  Drain  is  working  properly.  Underdrain  on  the  west 
side  of  the  spillway  was  carrying  a  small  trickle  of  water. 
Checked  for  soft  spots  at  the  toe  <of  dam;  none  were  evident. 

The  Cipoletti  weir  across  downstream  of  spillway  was  5^”  deep, 
about  normal  for  quantity  from  underdrains. 

The  dam  appears  to  be  functioning  satisfactorily  under  full 
head  conditions. 

No  further  inspections  will  be  made  unless  requested. 

Very  truly  yours. 
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Water  Resources  Commission 
State  of  Connecticut 
165  Capitol  Avenue 
Hartford,  Conn.  06115 

Attention  Mr.  William  H.  O'Brien 

Res  Konomoc  Dam 

Waterford,  Conn. 

Periodic  Inspection 


STATE  WATER  RESOURCES 
COMMISSION 
RECEIVED 

MAY  2  8  1971 

HI  ANSWERED. _ _  _ 

REFERRED. _ 

FILED _ _ 


Gentlemen: 

On  Wednesday,  May  26,  1971,  A.  J.  Macchi  and  Peter  Lozis 
of  this  office  inspected  the  above-referenced  dam. 

Water  level  of  reservoir  was  found  to  be  2*-3"  below  spillway. 


Flow  at  wier  was  measured  as  2-3/4"  the  same  as  it  was 
during  the  past  inspection. 


Drains  at  sides  of  spillway  are  flowing  about  equal  amounts 
of  clear  water. 

Water  level  in  observation  well  was  measured  as  being  about 
-13'  -  9"  below  reservoir  level. 


Toe  of  dam  is  found  to  be  firm. 

All  conditions  were  found  satisfactory. 


Very  truly  yours, 

MACCHI  &  HOFFMAN,  ENGINEERS 
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STATE  OF  CONNECTICUT 

WATER  RESOURCES  COMMISSION 
State  Office  Building  •  Hartford,  Connecticut  06115 


CERTIFICATE  OF  APPROVAL 


February  25*  1971 


flty  of  Bew  London 
I  onicip&l  Building 
Sew  London*  Connecticut 

|ittnt  Mr.  Charles  P.  DeBiaai 


town*.  Waterford 
river:  Hisntio  River 
tributary:  Lakoa  Pond  Brook 
OODE  NO.:  KI3*9  LPZ2.8 


name  and  location  of  structure:  Koncmoc  Tjv.  p«an  located  approximately 
?00  feet  east  of  Route  #65  and  1.1  Mi  lea  north  of  the  Connecticut 
pxrnpike  intersection. 

inscription  of  structure  and  work  performed:  This  is  an  earth  d«>ia  with  a 
I  oncrete  core  vail.  The  plana  called  for  raising  the  dan  »ni!  cove 
trail  and  raising  and  lengthening  the  spillway  by  constructing  a 
■  U-shaped  spillway  out  into  the  lake.  Be w  Wing  walls  and  outlet 
I  j  aanael  were  also  constructed. 


construction  permitissued  under  date  of:  September  26,  1967  - 

J  DDITI OHAL  COIiDITlOIi :  That  monthly  neaeurezaente  be  made  and  reoorded 
If  the  lake  level,  piezometer  level,  and  weir  level  and  more  often 
during  long  periods  of  above  normal  rain.  This  data  shall  be  sub* 
fitted  yearly  to  the  Water  Resources  Coasaission  or  inmediately  if  (continue 

'  This  certifies  that  the  work  and  construction  included  in  the  plans 
submitted,  for  the  structure  descrioed  above,  has  been  completed  to  the 
j  itisfaction  of  this  Commission  and  that  this  structure  is  hereby  approved 
J  i  accordance  with  Section  25-114  of  the  1958  Revision  of  the  General 
Statutes. 


The  owner  is  required  by  law  to  record  this  Certificate  in  the  land 
2°cords  of  the  town  or  towns  in  which  the  structure  is  located. 


WATER  RESOURCES  COMMISSION 


JCrWHOjnfa 


John  J.  Curry,  Director 
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February  11,  1971 


Water  Resources  Commission 
State  of  Connecticut 
165  Capitol  Avenue 
Hartford,  Connecticut 

Attention  Mr.  William  H.  O'Brien, III 

Re:  Konomoc  Dam 

Waterford,  Conn. 

Gentlemen: 

On  Wednesday,  February  10,  1971,  I  inspected  the  above- 
referenced  dam. 

The  water  level  in  the  reservoir  is  still  about  6 '  from 
the  spillway  crest. 

There  was  about  3"  of  water  flowing  through  the  notched 
weir,  same  as  during  my  previous  inspection. 

The  toe  shows  no  change  from  my  previous  inspection. 

.  Very  truly  yours, 


MACCHI  &  HOFFMAN,  ENGINEERS 


K./S.  MACCHI 


STATE  WATER  RESOURCES 
COMMISSION 

received 
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September  28,  1970 


Mr.  A.  J.  Macchl 

c/o  Macchl  -  Hoffman  Engineers 

44  Gillett  Street 

Hartford,  Connecticut 


Ret  Lake  Konomoc  Dam 
Waterford 


Dear  John: 


Thank  you  for  your  letter  of  September  23,  1970  concerning 
the  seepage  at  the  subject  dam.  We  note  that  it  is  your  opinion 
that  the  quantity  of  seepage  is  insufficient  to  cause  concern. 


We  have  also  received  your  letter  of  September  21,  1970 
regarding  weir  and  piezometer.  It  is  our  intention  to  recommend 

at  the  next  Commission  meeting  that  a  Certificate  of  Approval 
be  issued  for  this  dam  with  the  additional  requirement  that  these 
measurements  be  taken  once  a  month  except  during  long  periods  of 
above  normal  rainfall  and  submitted  yearly  to  this  Commission.  If 
you  feel  that  any  additional  requirements  should  now  be  made  please 
advise  us. 


Very  truly  yours, 


William  H.  O'Brien,  III 
Civil  Engineer 


MCCHI  &  HOFFMAN  •  ENGINEER 

J.  _UTIVE  OFFICES  •  44  GILLETT  STREET  •  HARTFORD,  CONN..  06105  •  PHONE  (203)  525  66^ 


.  J  IACCM* 

.  n  lorrMAN 
J.  SCHMID 


i 

l*Cj  ATS  CONSULTANT 
HO  C.  W.  DUNHAM 

Septeihber  23, 


l 

E 

[ 

I 


State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
Hartford,  Conn.  06115 

Attention  Mr.  William  H.  O'Brien,  III 

Re:  Lake  Konomoc  Dam 
Waterford,  Conn. 

Your  Letter  9/18/70 

Dear  Mr.  O'Brien: 


1970 


It  is  my  considered  opinion  that  present  minor  leakage 
below  the  drain  lines  does  not  present  a  serious 
L  condition  which  effects  the  safety  of  the  dam.  These 

drain  lines  are  laid  within  the  filter  blanket  and 
some  channeling  along  the  bottom  of  the  drain  is 
i  bound  to  occur.  The  quantity  is  insufficient  to  cause 

concern. 


Very  truly  yours. 


MACCHI  &  HOFFMAN,  ENGINEERS 
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September  21,  1970 


State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
Hartford,  Conn.  06115 

Attention  Mr.  William  H.  O'Brien,  III 


Re:  Lake  Konomoc  Dam 

Waterford,  Conn. 


r 


Dear  Mr.  O'Brien: 

•  Pursuant  to  your  letter  dated  September  17,  1970  and  copy 
of  letter  enclosed  of  Fay,  Spofford  and  Thorndike,  Engineers, 
I  have  reviewed  the  contents  of  these  letters  and  it  is  my 
considered  opinion  that  measurements  made  once  a  month 
recording  the  lake  level,  piezometer  level  and  weir  level 
are  adequate  except  if  there  is  an  occurrence  of  long 
period  of  above  normal  rain,  which  could  cause  a  sudden 
increase  in  lake  level.  Then,  more  frequent  measurements 

.  should  be  taken. 


Very  truly  yours. 


MACCHI  &  HOFFMAN,  ENGINEERS 
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September  18,  1970 


5! 


Mr.  A.  J.  Macchi 

c/o  Macchi  &  Hoffman,  Engineers 

44  Gillett  Street 

Hartford,  Connecticut  06105 


Lake  Konomoc  Dam 
Waterford 


Dear  John: 

Thank  you  for  your  letter  of  September  9,  1970  on 
the  subject  dam. 


Would  you  please  advise  us  if  the  minor  leaks  observed 
at  the  bottom  of  the  spillway  surfacing  below  the  drain  lines 
represents  a  condition  which  effects  the  safety  of  the  dam?  Is 
this  an  indication  of  malfunctioning  of  the  blanket  filter  drain? 
Is  this  an  item  which  should  be  brought  to  the  attention  of  the 
owners  or  one  for  which  some  action  should  be  taken? 


Very  truly  yours, 


William  H.  O'Brien,  Ill 
Civil  Engineer 


i  * 
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September  17,  1970 


ft 


» 

Mr.  John  Macchi 
c/o  Macchi -Hof fman  Engineers 
44  Gillett  Street 
Hartford,  Connecticut 

ft 

Res  Lake  Konomoc  Dam 
Waterford 


Dear  John; 


We  are  enclosing  a  copy  of  a  letter  dated  September  9,  1970 
from  C.  S.  Mansfield  of  Fay,  Spofford  and  Thorndike,  Engineers  with 
an  attached  graph  shov/ing  water  level  rainfall  and  seepage  records 
at  the  dam. 


'Would  you  please  review  the  enclosed  and  send  us  your  comments 
as  to  the  desired  frequency  of  taking  these  measurements,  and  of  the 
desirability  or  necessity  of  submitting  these  records  to  this  office 
to  insure  the  safety  of  this  structure. 


ft 


i 
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Very  truly  yours. 


ft  • 

William  H.  O'Brien,  III 
Civil  Engineer 
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State  of  Connecticut 
Water  Resources  Commission 
165  Capitol  Avenue 
Hartford,  Connecticut 

Attention  Mr.  William  H.  O’Brien,  III 

Re:  Konomoc  Dam 

Waterford,  Conn. 

Gentlemen: 

On  Friday,  September  4,  1970  I  inspected  the  above- 
referenced  dam. 


i 


i 


I 


r 
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I  noticed  minor  leaks  at  the  bottom  of  the  spillway 
surfacing  below  drain  lines,  the  same  as  it  has  been 
from  the  beginning. 

The  flow  at  notched  weir  measured  235”  deep.  The  reservoir 
water  level  was  about  335’  below  spillway. 


Very  truly  yours, 

MACCHI  &  HOFFMAN,  ENGINEERS 
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COMMISSION 
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September  9,  1970 


Mr.  William  H.  O'Brien  III 
Civil  Engineer 

Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 

Sub  j  e  ct :  Lake  Konomoc  Dam 

Dear  Mr.  O'Brien: 

Enclosed  please  find  a  print  of  the  record  information  plotted 
to  date  relative  to  leakage  at  Konomoc  Dam.  The  print  shows  that 
the  maximum  Lake  level  has  been  within  three  feet  of  full  pond,  or 
about  3.2  feet  above  the  old  spillway  level. 

Flow  readings  at  the  weir  are  taken  about  5  or  6  times  each 
month.  There  is  indication  that  the  measured  flow  is  influenced  by 
rainfall;  however,  we  believe  that  a  meaningful  relationship  between 
Lake  level  and  leakage  can  be  established. 

The  water  level  in  the  piezometer  rose  about  one  foot  for  a 
Lake  level  increase  of  6.  5  feet,  which  is  about  as  expected.  To  date, 
the  piezometer  level  has  not  dropped  to  follow  the  one  foot  loss  in 
Lake  level. 

We  do  not  anticipate  any  overflow  at  Lake  Konomoc,  and  no 
provisions  have  been  made  to  measure  same.  There  is  only  1.  6  square 
miles  of  tributary  drainage  area  which  is  not  adequate  to  supply  the  City's 
average  daily  water  demand.  Additional  water  required  to  fill  the  Lake 
is  supplied  through  the  pipe  extending  from  the  upper  reservoir,  by  gravity 
or  pumping.  It  is  expected  that  the  City  will  operate  the  system  without 
wasting  over  the  Konomoc  spillway. 


CSMansfield:bmt 
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Very  truly  yours. 


FAY,  SPOFFORD  &  THORNDIKE 
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Mfc  '  C«  E.  Mannfield 

(  I  Pay,  Spofford  ana  Thorndike 
*■  Engineers 

11  Boaeon  Street 
I  Boston,  Massachusetts  021 OQ 


May  4,  1970 


i 


Re:  Lake  Konomoc  Dan 
Vaterfora 


) 


Dear  Mr.  liansfiold: 


Thank  you  for  your  letter  of  March  30,  1970  concerning 
the  subject  dan.  Ve  note  that  the  city  is  furnishing  to  your 
office  information  as  to  the  weir  flow  and  piezometer  and 
lake  level  readings  and  that  tide  information  is  being  plotted 
1  monthly  et  your  office. 


> 


> 


We  note  that  the  vair  installo:’  in  the  downstream  channel 
will  measure  opillwey  flow  in  addition  to  flow  from  the  toe 
\.  _  drains.  In  it  anticipated  in  the  operation  of  the  water  levels 

J  that  there  will  be  flow  over  the  spillway?  If  so,  how  Is  this 
flow  to  be  subtracted  from  the  weir  reading  to  obtain  toe  drain 
flow? 


We  roquoct  that  you  send  ua  a  copy  of  your  plotted  monthly 
Information  when  the  water  level  has  reached  the  spillway  level 
[  or  a  stable  condition. 


VHOIII/lch 

oo:  A.  J.  Hacchi 

City  of  Hev  London 
Sept,  of  Public  Works 


Very  truly  yours. 


William  E.  O'Brion  III 
Civil  Engineer 
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March  30.  1970 


Mr.  William  H.  O'Brien.  Ill 
Civil  Engineer 

Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 


Subject:  Lake  Konomoc  Dam 


Dear  Mr.  O'Brien: 


Please  excuse  our  long  delay  before  answering  your  January  13, 
1970,  letter.  We  felt  that  we  might  have  some  significant  facts  to  report 
after  the  lake  level  had  recovered  to  the  former  overflow  level.  Informa¬ 
tion  recorded  to  date  does  not  indicate  any  unexpected  developments. 

The  City  is  furnishing  to  our  office,  on  a  monthly  basis,  the 
following: 

a)  The  daily  rainfall  measurements  recorded  at  Lake  Konomoc 
pumping  station. 

b)  Periodic  readings  of  the  water  level  in  the  piezometer. 

c)  Periodic  readings  of  the  flow  over  the  weir. 

d)  Water  level  elevation  observed  at  Lake  Konomoc. 


This  information  is  being  plotted  monthly  at  our  office.  At  this 
stage,  the  plot  includes  maximum  and  minimum  flows  over  the  weir,  total 
rainfall  in  inches,  and  the  water  level  in  both  the  lake  and  piezometer  to 
MSL  datum. 


The  flow  over  the  weir  varies  considerably  with  rainfall.  This  is 
to  be  expected  as  the  weir  was  installed  downstream  to  measure  flow  from 


f*v.  6po*ro*o  A  TmomndikK 

Encinkm 
Boston  Mass 


Mr.  William  H.  O’Brien,  III 
March  30,  1970  -2 


all  known  boils.  Therefore,  considerable  runoff  from  the  downstream  side 
of  the  dam  enters  the  brook  above  the  weir. 


i 


The  information  reported  for  February  shows  water  level  in  the 
lake  to  be  0.  8  feet  above  the  former  spillway  levelyj  The  water  level  in 
the  piezometer  was  9.  3  feet  below  the  lake  level  which  is  approximately 
toe  filter  elevation,  as  expected.  We  feel  that  information  recorded  dur¬ 
ing  the  next  few  months  as  the  lake  level  approaches  the  new  spillway 
overflow  elevation  should  provide  answers  for  most  of  our  present  unknowns. 

Very  truly  yours. 


FAY,  SPOFFORD  &  THORNDIKE 
By  / 
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January  13,  1970 


Mr.  C.  S  .  Mansfield 

ray,  Spolxord  and  Thorndike,  Engineers 
11  Beacon  Street 
Boston,  Massachusetts 


Subject:  Lake  Konomoc  Dam,  Waterford 


Dear  Mr.  Mansfield: 


Thank  you  for  toe  information  submitted  or.  the  subject  dam 
and  the  as-built  drawings. 


We  assume  that  the  piezometer  and  weir  construction  were  in¬ 
stalled  to  monitor  the  phreatic  seepage  surface  within  the  dam  and 
the  amount  of  such  seepage.  How  is  the  water  level  cheeked  in  the 

piezometer?  It  is  our  opinion  that  the  Town  should  be  given  some 

indication  of  tnc  normal  fluctuation  in  the  weir  and  piezometer 
readings  and  be  advised  as  to  what  readings  would  be  abnormal, 
undesirable,  or  of  concern  and  v.hat  actions  should  be  token  in  these 

eventualities.  If  this  information  has  been  supplied  to  them,  please 

furnish  us  with  copies. 


Our  consultant,  A.  J.  MacchJ,  inspected  the  dam  in  November. 
His  opinion  was  that  tne  work  appeared  satisfactory  and  recommended 
that  a  Certificate  of  Approval  be  issued. 


An  early  reply  would  Le  appreciated. 


Very  truly  yours. 


William  H.  O’Brien, III 
Civil  Engineer 

WHOIII/tvm 

ce:  A.  J.  Macehi 

Charles  P.  diBiasi 


I  C  C  H  I  &  JHOFF  MAN  •  ENGINEERS  * 
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State  of  Connecticut 
Water  Resources  Commission 

165  Capitol  Avenue  I 

Hartford,  Connecticut 

Attention:  Mr.  William  H.  O'Brien,  III 

Re:  Konomoc  Dam  I 

Jfewrdjondcnrr  Connecticut 
U'Cc&f 

Gentlemen: 

On  Friday,  November  14,  1969,  I  inspected  the  above  ^ 

referenced  project. 

As  was  stated  in  Fay,  Spofford  &  Thorndike’s  letter  of 
November  7,  1969,  the  work  for  this  project  has  been 

completed.  ^ 

The  measuring  "V"  notched  weir  has  been  installed  down¬ 
stream  to  the  spillway  as  well  as  the  pizometer  within 
the  dam,  south  of  the  spillway.  The  dam  has  been  loamed 
and  seeded. 

» 

On  this  day,  water  flowed  through  the  notched  weir  to  a 
depth  of  2-3/4".  Also  on  this  day,  the  water  level  within 
the  reservoir  was  still  at  the  low  level  of  previous  visits. 

Work  appears  satisfactory  and  we  recommend  that  a  Certificate  • 

of  Approval  be  issued. 

Very  truly  yours, 

MACCHI  &  HOFFMAN,  ENGINEERS  » 


» 


I  M.  CAMALV 
MOLL  A.  FARWELL 


UAI  ..  HYLAND 
OLD  H.  JONES 


'AMD  C.  KEANE 
NIC  '  LINCOLN 


*AJ»  f.  WILLIAMS 


K. 


FAY.  SPOFFORD  6c  THORNDIKE 
ENGINEERS 


tl  BEACON  STREET  •  BOSTON.  MASSACHUSETTS  02108 
area  Code  617  •  523-B300 


a r diner  structuhcc 

«/ATZR  :  UPPLY  AND  SEWERAGE 
PORT  AND  TERMINAL  WORKS 
INDUSTRIAL  BUILDINGS 
EXPRESS  HIGHWAYS 


VALUATIONS 
INVESTIGATIONS.  DESIGNS 

SERVICES  DURINO  CONSTRUCTION 


State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 

Attention:  Mr.  William  H.  O’Brien,  III 
Civil  Engineer 


November  7,  1969 

STATE 

caYC.,i;.J(ov 

r^ce:iv£q 

NW  1  2  19S9 

answered 


Rzferxeu 

Subject:  New  London.  Connecticut^ - — _ 

Reconstruction  of  Lake  Konomoc  Dam 


Gentlemen: 


•1 


Construction  at  Lake  Konomoc  Dam  has  been  completed,  and  we  have 
revised  the  Contract  Drawing/to  provide  a  record  of  the  work  as  built.  An 
extra  sheet  has  been  compiled  to  show  information  requested  in  your 
August  27,  1969,  letter. 

A  sharp  crested  "V"  notch  weir  made  of  3 /4-inch  marine  grade  ply¬ 
wood  has  been  installed  in  the  spillway  race  about  15  feet  north  of  Route  85. 
The  flow  over  the  weir,  water  level  in  the  piezometer  and  the  reservoir  level 
will  be  measured  and  recorded  weekly  by  the  City.  To  date,  there  have  been 
no  arrangements  for  periodic  inspections  other  than  normal  analysis  of  the 
weir  and  water  level  readings. 

A  memo  by  Mr.  Majeski,  of  our  office,  relative  to  soils  data  and 
filter  design  is  enclosed  for  your  file. 

A  complete  set  (seven  prints)  of  record  drawings  for  Lake  Konomoc 
Dam  reconstruction  is  being  forwarded  under  separate  cover  for  your  file. 

Please  feel  free  to  contact  our  office  if  we  can  be  of  further  service. 


CSMansfieldrec 

WN-59(3) 

Enclosure 

cc:  Mr.  Charles  P. 
Mr.  A  J.  Macchi 


.Biasi 


Very  truly  yours, 

FAY,  SPOFFORD  &  THORNDIKE 
By  f  «  !  .O-  ,  .'  *  < 


4 


August  27,  1969 


Drilling  t  Grouting  -  Konomoc  Lake  Dam 

•  hew  London  Water  Supply 

New  London,  Connecticut 


Client:  Frank  J.  Shields  Construction  Co. 


[ 

[ 

r 


i 

A 


Engineers:  Fay,  Spofford  £  Thorndike,  Inc. 

Purpose  -  Inject  AM, -9  che.nlcal  grout  to  seal  around  two  large  diameter  pipes  under¬ 
lying  the  da.1-,  frona  previous  installation.  The  top  of  these  pipes  were  approximately 
23  feet  delo.v  top  of  spillway. 

ecu i pmer.t  was  mobilized  Monday,  Augjst  11,  19&9.  It  was  considered  possible  to  Jet 
or  crivc  zrout  rirrs  to  a  der.tn  of  26  feet.  These  holes  would  oe  injected  with  grout 
as  :  ..e  e  a  I  t;.c.  o.*..  i:.  stores  f  roin  lo  feet  back  to  21  feet.  Holes  would  be  backfll 

with  grout.  ; 

A  total  of  fourteen  iy"  diameter  pipe  ho*es  were  put  down  to  a  refusal  depth  of  20  ft. 
Dye  tests  failed  to  show  at  the  exposed  leak  at  the  toe  of  the  darn.  Three  pipes  were 
left  in  place. 


i 


( 


( 


Disn.ond  core  drilling  was  mooilized  to  allow  drilling  through  the  obstructions.  Three 
EX  size  cased  holes  were  installed.  Hole  1 -A  drilled  through  granite  and  contacted 
the  cast  Iron  pipe  at  23  feet,  as  evidenced  by  sound  and  iron  cuttings  In  the  return 
drill  water.  No  attempt  was  made  to  drill  through  the  pipe. 


.  L-  hole  2A  was  located  to  cenetrate  between  the  two  pipes  which  were  spaced  approximately 
four  feet  apart.  This  role  was  drilled  through  granite  rock  at  20  ft.  to  22  ft.  6lncfv 
ana  continued  to  a  oectn  of  ?6  feet. 

hole  3A  .-.as  drilled  to  a  depth  of  27  ft.  No  granite  slabs  were  contacted  with  this  ho 


Dye  *ests  were  carried  out  on  these  three  holes  with  negative  results. 


i 


Hole  Nu.rorr  3A  was  injected  with  I20gollo.ns  of  AM-9  chemical  grout.  It  was  subsequent' 
bnu-:f  i  1  led  with  17  gr.  lions  of  cement  grout.  • 

t 

Hole  \umoer  2  A  w;>  s  ir.  ierteci  with  90  gallons  of  AM-9  chemical  grout.  tt  was  subse- 
cjf.i  1  y  l sc kf i 1  led  wl.h  iS  gu  lions  of  cement  •  grout . 

Mole  ■iu.r.ner  1A  was  injected  w  i  tit  i/0  gallons  of  AM-9  chemical  grout.  It  was  backfillec 

with  77.  s,  cl  lens  of  cement  grout. 

hole  ‘itr.bzr  IL  was  drilled  to  t nr  right  of  hole  1A  and  left  of  the  spillway  wall.  Rod 
slobs  we rr.  encountered  from  10  ft.  to  23  ft.  6  Indies.  Casing  was  reamed  through  the 
rock  slabs  ;• ' .d  the  hole-  continued  to  at  depth  of  33  ft.  Dye  tests  were  run  as  the  hole 

ac'/c*.cd  t.  23  feet,  .’6  feet,  29  feet  and  33  feet,  with  negative  results.  A  dye  test 

l/V.er  nt  15  fee*  shewed  in  Ip  minutes. 


tt'i  Iro  sane  /as  encountered  1'  the  bottom  which  required  two  small  shots  of  AM-9  to 
stabilize  tn:  -ole.  Tne  hole  was  advanced  to  3*+  feet  by  washing  and  chopping  the  AM-9 
r* ' r« .  FuV.,-,  i  w  te^ts  were  carried  out  and  grouting  proceeded  using  AM-9,  A  total  of  3^0 
Villon*  v;  is  placed  in  tl  is  hole.  It  w  is  subsequently  backfilled  with  180  gallons  of 
ce.rw-,:  grout. 


I 


-2- 


f'  r  i  11  !  n r  C  rout  I ng  -  Kono-noc  Lake  Dorn,  New  London  ,  C  t . _ (cont  Inucd)  - 


All  casings  and  equipment  were  removed  from  the  site  on  August  26,  1969. 

The  formula  for  AM-9  was  lOi  with  catalyst  and  retarder  variation  to  control  the 
set  up  times  from  1}  minutes  to  11  minutes.  600  pounds  of  AM-9  were  used.  28// 

DMAPN  catalyst,  4C</  AP  catalyst,  2/7  red  dye  tracer,  1  >t  yellow  dye  tracer. 

This  made  up  a  total  of  720  gallons  of  grout. 

The  formulat  for  cement  backfill  grout  was  15  gallons  of  water,  2  sacks  of  cement. 

10  pojnds  of  Bicarbonate  of  Soda  v/ere  used  to  accelerate  the  set  time  for  hole  number 
IB.  This  was  mixed  at  the  rate  of  one  pound  per  sack  of  cement.  It  was  calculated 
to  give  a  set-up  time  of  45  minutes.  A  test  sample  Indicated  Initial  set  taking  plac 
In  35  minutes.  A  total  of  22  sacks  of  cement  were  used. 

The  attac.nsd  sketch  shows  the  relative  location  of  the  four  BX  cased  holes. 


Leonard  Mark 


i 


v.  S*orro«o  f.  Vno*noikc.Inc 
C  hoik. CHS 
Boston.  Mass 


November  7 ,  1969 


MEMORANDUM 


Subject:  Graded  Filter  Design 

Lake  Konomoc  Para,  Waterford, 
Connecticut  ~ 


Conventional  design  of  graded  filters  requires  that  the  filter  material 
be  graded  within  certain  limits  to  protect  against  loss  of  embankment  soil 
through  piping.  The  fine  sands ,  silty  fine  sands  and  fine  sandy  silts  existing 
in  the  old  dam  and  the  upper  strata  of  the  foundation  have  sufficiently  large 
particle  sizes  so  that  they  will  not  pass  through  the  fine  filter  material. 

The  fill  material  used  in  the  new  dam  also  contains  sufficient  coarse  material 
to  inhibit  piping. 

Attached  to  this  memo  are  the  calculations  for  the  filter  design  and 
a  Grain  Size  Distribution  Chart.  This  chart  shows  the  gradation  of  the  coarse 
and  fine  filter  materials  and  the  approximate  range  of  the  soils  generally 
found  in  the  existing  dam  and  upper  foundation  strata.  The  criteria  for  design 
of  the  filter  against  migration  of  fines  is  that  the  15  percent  size  of  the 
'filter  be  less  than  five  times  the  85  percent  size  of  the  soil  protected.  The 
chart  indicates  the  finest  natural  soils  are  within  this  tolerance  and  that  the 
fine  filter  material  is  within  the  required  tolerance  when  compared  to  the 
coarse  filter  material. 

The  design  calculations  indicate  that  the  filter  is  adequate  to  carry 
the  volume  of  water  expected  in  design.  The  following  paragraphs  substantiate 
the  design  calculations  and  assumptions. 

The  effectiveness  of  the  filter  sand  to  prevent  migration  of  fines 
into  the  coarser  gravel  was  demonstrated  when,  during  construction,  fine  sand 
and  silt  particles  were  washed  over  the  filter  during  a  rainstorm.  No  evidence 
of  migration  of  fines  was  found  in  the  filter  sand. 

The  effectiveness  of  the  filter  to  carry  off  the  existing  seepage  was 
shown  by  observation  after  construction  of  the  depth  of  water  in  the  wick  over 
the  boils.  The  wick  was  approximately  half  saturated  with  water.  This  indicates 
that  the  filter  is  carrying  water  at  about  25  percent  capacity. 

In  summary,  the  filter  has  proven,  through  both  theory  and  practice, to 
be  capable  of  carrying  the  volume  of  seepage  flowing  through  and  under  the  dam. 

It  also  has  prevented  migration  of  fines  indicating  its  ability  to  stop  loss 
of  ground  through  piping. 

It  is  expected  that,  under  the  worst  possible  heads,  the  filter  should 
function  with  an  adequate  factor  of  safety  thus  insuring  the  stability  of  the 
dam .  _____ 

Peter  Majeski 


PMtgo’d 


GRAIN  SIZE  DISTRIBUTION 

U  S.  Stondord  Sieve  Size 
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XK9I3M  XQ  U3NIJ  IN SO'J 3d 


;ht  ci'aY>  silty,  fino  SAND 


INTERDEPARTMENT  MAIL 

1  August  27,  1969 

a 

DEPARTMENT 

< 

l4 am  H.  O’Brien  III,  Civil  Engineer 

DEPARTMENT 

Water  Resources 

Commission 

nx 


Lake  Konomoc  Dam,  Waterford 


On  August  12,  1969,  the  undersigned  and  A.  J.  Macchi  inspected 
the  subject  dam  and  went  there  with  the  specific  purpose  of 
£  witnessing  the  American  Drilling  &  Boring  Company,  Inc.,  East 
Providence,  R.  I.,  under  Leonard  Mark,  drive  pipes  into  the 

E  embankment  and  inject  AM-9  chemical  grout  (by  American  Cyananide) 
around  the  pipes  through  the  dam,  for  the  purpose  of  stopping 
leakage  around  same. 

r 

■»  The  attached  sketch  shows  the  location  of  these  driven  pipes 
which  met  refusal  near  the  tops  of  the  pipes  Vp  /about  2  feet 
f  above^t 

L  ' 

There  were  dye  tests  made  by  placing  powered  dye  in  the  pipes 
/  and  flushing  with  many  gallons  of  water.  The  first  notice  of 
dye  at  the  toe  was  noted  some  l^s  hours  afterwards.  Subsequent 
dye  tests  were  later  determined  to  be  inconclusive  because 
times  ranging  from  3  minutes  to  several  hours  were  noted.  At 
t  4:00  P.  M.  it  was  decided  that  it  was  too  late  to  go  ahead 
with  the  grouting  operation. 

I 

I 

It  was  decided  that  the  holes  should  be  extended  to  the 
,  required  depth  by  drilling  thru  refusal,  and  grout  as 

originally  planned.  Bousman  &  Mark  were  to  keep  records  of 
what  was  done  and  to  notify  us  when  the  leaks  had  been  stopped. 


r 


In  a  telephone  conversation  with  Bousman  on  August  21,  it  was 
determined  that  they  had  drilled  down  thru  what  seemed  like 
boulders  or  rocks  in  the  same  hole  at  B  to  2*  below  the  pipes. 
The  drill  at  A  brought  up  iron  chips  and  stopped  at  that  point, 
presumably  hitting  the  24  inch  pipe.  The  drill  hole  at  C  was 
moved  east  one  foot  from  the  driven  hole  as  shown  on  sketch, 
and  drilled  to  a  depth  of  2'  below  the  pipe.  Grout  was 
injected  with  the  maximum  setting  time  of  20  minutes.  The 
leak  coming  in  just  east  of  the  2 4*  pipe  where  dye  was  ob¬ 
served  as  shown  in  picture  #3  taken  on  August  12,  1969  was 
stopped,  but  the  leak  coming  from  the  west  side  of  this  pipe 
continued. 

It  was  then  Mr.  Macchi’s  advice  (per  Bousman)  that  a  hole  be 
drilled  adjacent  to  the  east  wingwall  of  the  spillway  thru  the 
old  masonry  and  grout  injected  in  this  area.  Bousman  is  to  be 
in  touch  with  Macchi  and  this  office  as  the  work  proceeds 
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AACCHI&  HOFFMAN  *  ENGINEERS 

VECUTIVE  OFFICES  •  44  GILLETT  STREET  •  HARTFORD.  CONN..  06103  •  RHONE  (203)  323-6631 


>  J.  ACC  Ml 

i 

l  It.  HOFFMI 


J.  SCHMID 
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ATS  CONSULTANT 

C.  W.  DUNHAM 


August  25« 


State  of  Connecticut 
Water  Resources  Commission 
165  Capitol  Avenue 
Hartford,  Connecticut 

Attention:  Mr.  William  H.  O'Brien,  III 

Re:  _Konomoc  Dam 

Waterford.  Connecticut 


.Gentlemen: 


< 


1969 

i 


STATE  WATER  RESOURCES 
COMMISSION 

RECEIVED 

m  2  7  1969 


ANSWERED*. 
REFERRED ... 
FILED - 


( 


[-  On  Monday,  August  25,  1969,  Mr.  William  O'Brien,  Water  Resources 

1  Commission,  State  of  Connecticut,  and  I  inspected  the  above 

project,  specifically  to  check  on  the  situation  of  grouting  in 
j  area  of  pipes  buried  with1*  the  dam  east  of  the  spillway. 
f  John  Bousman  arrived  later. 


l 


The  contractor  was  filling  furthest  west  of  four  holes  with 
cement  grout.  Grout  mix  was  accelerated  by  using  one  pound  of 
sodium  carbonate  for  each  bag  of  cement. 

Contractor  said  he  used  about  720  pounds  of  AM12  jell  in  four 
holes.  This  amounts  to  about  100  cubic  feet  of  material. 

The  contractor  had  poured  about  five  batches  of  grout  into  the 
fourth  hole  (about  four  cubic  feet  each)  and  still  the  hole  depth 
remained  about  the  same. 

The  contractor  was  instructed  to  imbed  a  pizometer  tube  approximately 
2"-2V  in  diameter  for  further  reference,  before  rebuilding  the 
filter. 

John  Bousman  was  previously  instructed  that  the  excavated  area 
be  cleared  of  all  fines  which  washed  into  this  excavation. 

Very  truly  yours, 

MACCHI _ &  HOFFMAN,  ENGINEERS 


JC J.  4lACCHI 


% 


/IflCCHI  &  HOFFMAN  ‘  ENGINEERS 

KCCUTIVE  OFFICES  •  44  GILLETT  STREET  •  HARTFORD.  CONN..  06105  •  PHONE  (203)  525-6631 


.  J.  ACCHI 

k  4. 

J.-CMMID 


mo  »T*  CON.ULTAMT 
—•or  C.  W.  DUNHAM 


State  of  Connecticut 
Water  Resources  Commission 
165  Capitol  Avenue 
Hartford,  Connecticut 


< 


August  20,  1969 


t  - 


y  ’Qfig 


filed _ _ 


Attention:  Mr.  William  H.  O’Brien,  III 

Re:  Konomoc  Dam. 

Water f-QrcL,  Connecticut 


Gentlemen: 

T 

Inspected  the  site  on  Tuesday,  August  19,  1969,  specifically 
j  to  check  on  progress  and  results  of  AM-9  chemical  grouting 
^  being  done  to  construct  a  cut-off  collar  around  two  24" 
cast  iron  pipes  which  remain  just  east  of  spillway. 


Three  pipes  were  jetted,  driven  and  cored  (one  on  each  side 
and  one  in  the  middle  of  the  pipes)  approximately  opposite 
top  of  spillway.  Pipe  furthest  west  encountered  one  of  the 
pipes;  the  other  two vere  extended  to  2’  below  estimated  pipe 
elevation. 


Chemical  grouting  was  applied  to  all  three  pipes. 


L 

E 

f 

1 


The  seepage  reduced  slightly  at  East  edge  of  the  excavation, 
but  for  the  most  part  there  was  no  noticeable  reduction  in 
seepage . 

After  some  review  and  discussion  with  John  Bousman,  it  was 
decided  to  put  down  another  hole,  closer  to  the  spillway, 
extended  down  to  approximately  30'.  Dye  would  then  be 
introduced  to  see  if  it  shows  up  in  the  seepage.  Chemical 
grout  would  then  be  introduced  in  an  attempt  to  reduce  seepage. 


Very  truh  yours, 

MACCHI  &  HOFFMA**  NGINEERS 


August  27#  1969 


Pay#  Spofford  ti  Thorndike,  Engineer 0 
c/o  I tr*  C«  S.  knnsfield 
11  Beacon  Street 
Boston#  iioocachusotts 

Ro:  Lake  Kononoc  Bon 
Uaterford 

Dear  /Jr.  jicnsficld: 


[  Your  residont  engineer,  John  Bousnan  has  been  quite  helpful 

in  providing  us  with  construction  drawings  narked  uith  colored 
:  pencil  to  indicate  as-built  conditions.  To  -bring  the  inforna- 
I  lion  in  our  file  up  to  dato,  we  request  the  following  infomation 
at  your  earliest  convenience: 


F 


L 


1,  Scale  drawings  of  all  pipes  thru  the  dan  Indicating 
also,  typo,  and  location  of  plan  and  profile  as  re¬ 
quested  in  our  letter  of  Juno  lo,  1969* 

2m  Soils  data  on  existing  enbanlaacnt  end  filter  design. 

3.  Working  dr  airing  a  end  specifications  for  proposed 

weir  construction  (reference  your  iottcr  of  July  2>, 
1969)  and  an  explanation  of  Uc;j  it  should  bo  noni- 
toreu  to  insuro’  that  tho  filter  is  functioning  properly. 

i^.  A  noro  detailed  explanation  of  what  typo  of  periodic 
inspection  you  intend  to  provide  end  over  uhat  period 
of  titao. 


I  l/o  request  this  infomation  at  your  earliest  convenience, 

i  In  tho  Poantd.no  we  ore  in  contact  with  your  field  office  and  arc 
cfctornting  to  cool  off  tho  leakage  around  tho  pipes  by  injection 
of  a  c honied  grout. 


Very  truly  yours, 

l 

r  Villisu  H.  C’Bricn  III 

(  VSOsJad  Civil  Engineer 

cc:  John  Dousxsn 
I  A.  J.  I.accLi 

1  Charles  r.  dlElasi 


WACCHI  &  HOFFMAN  •  ENGINEERS 


Xf-.UTIVE  OFFICES 


L  J.  MACCMI 
I.  F  HOFFMAN 


.  J.  CHM1D 


•■OCIATI  CONSULTANT 

«C'  C.  W  OUNHAM 


AA  GIU-ETT  STREET 


HARTFORD.  CONN..  06103 


RHONE  (203)  325-6631 


Water  Resources  Commission 
State  of  Connecticut 
165  Capitol  Avenue 
Hartford,  Connecticut 

Re:  Konomoc  Dam 

Wate  rford,  Conn. 


ctaTE  water  resources 

^  COMMISSION 

August  13,  1969  pEc£lv£D 

f  \\C.  \  '  ^69 

ANSWERED - - -  ”  "* 

REFERRED - - - ■  ~ 

filed  - — ■ 


Gentlemen: 

A  meeting  was  held  at  the  above-referenced  project  for  the 
specific  purpose  of  witnessing  the  grouting  ’to  form  a  collar 
around  two  24"  cast  iron  pipes  left  in  place  just  east  of  the 
spillway. 

Present  were  the  following: 

Grouting  crew  of  two  men  plus  Superintendent  Leonard  Mark 
Join  Bousman,  Resident  Engineer  for  Fay,  Spof ford  &  Thorndike 
Whi.  O'Brien,  Water  Resources  Commission 
A.  J.  Macchi,  Consultant  to  the  state 

Three  pipes  were  inserted  into  the  dam  by  jetting  and  pounding, 
locating  One  on  each  side  and  one  in  the  middle.  Unfortunately, 
refusal  was  encountered  about  2‘  above  the  estimated  location 
of  the  pipes.  Dye  was  inserted  into  these  pipes  and  timed 
until  it  showed  up  at  toe  leaks.  Time  varied  from  a  few 
minutes  in  one  case  to  two  hours  in  another. 

An  attempt  was  made  to  chemically , grout  the  holes,  however,  it 
was  unsuccessful  due  to  some  difficulty  in  the  mixing  process. 

It  was  agreed  that  these  holes  would  be  grouted  tomorrow, 

August  13,  1969,  and  then  another  rig  would  be  brought  in  to 
drill  through  the  refusal  down  to  2'  below  the  piping  and 
chemically  grouted  to  achieve  the  desired  cut-off  collar. 


7 


Water  Resources  Commission 
State  of  Connecticut 
Hartford,  Connecticut 


August  13,  1969 


A  check  made  on  development  along  the  run-off  stream  indicates 
there  are  at  least  thirty  homes  along  this  stream  before 
it  flows  into  Niantic  Bay. 


Very  truly  yours, 


.  &  hof: 


ENGINEERS 


t  STO  701 


DATS 


INTERDEPARTMENT  MAIL 

August  13,  1969 

e 

DEPARTMENT 

DEPARTMENT 

li  m  H.  O'Brien  III,  Civil  Engineer 

Water  Resources 

Commi ssion 

rr 

e  Koncr.oc  Dam,  Waterford 

OiT  August  7,  1969  the  undersigned  inspected  the  subject  dam  site 
vfth  our  consultant  John  Macchi,  and  John  Bousman,  resident 
engineer. 

The  ends  of  2  pipes  had  been  exposed  at  the  toe  of  the  dam  just 
epst  of  the  spillway  wingwall.  The  westerly  one  (next  to  the 
a[ Lllway  wingwall)  had  a  valve  enclosure  on  it  (shown  in 
picture  #1.)  It  was  coming  thru  a  masonry  wall.  Water  was 
observed  flowing  from  beneath  the  pipe  and  a  boil  was  noted  in 
tf  2  vicinity  of  the  ruler  shown  on  Picture  #2. 


*  Macchi  felt  that  the  rate  of  flow,  estimated  at  1  to  2 
g  1/min  was  too  much  to  allow  even  with  the  downstream  filter. 

' it  was  therefore  decided  to  proceed  with  the  injection  of  a 
grlling  substance  a-ound  these  pipes  by  drilling  down  from  the 
t  p  of  the  dam.  Bousman  will  advise  us  as  soon  as  this  operation 
-  Is  ready  to  go. 


I 


•  ( 


AACCHI  &  HOFFMAN 


ENGINEERS 


XT'"  UTIVE  OFFICES 


-J  M  ACC  H I 
.  R  HOFFMAN 

j. 1  :hmio 

j 

WOCIATt  CONSULTANT 
t»C  W.  DUNHAM 

i 


44  GILLETT  STREET 


HARTFORD.  CONN..  06105 


PHONE  (203)  525-6631 


r 


y 


i 

B 
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August  8,  1969 


Water  Resources  Commission 
State  of  Connecticut 
165  Capitol  Avenue 
Hartford,  Connecticut 

Re:  Konomoc  Dam 

Waterford,  Conn. 

Gentlemen: 


STATE  WATER  RESOURCES 
COMMISSION 
RECEIVED 

AUG  Igl 1969 

Answered, 
referred. 

FILED. 


On  Thursday,  August  7,  1969  I  met  with  William  O’Brien  of 
the  Water  Resources  Commission  and  John  Bousman  of  Fay,  Spof- 
ford  &  Thorndike  at  the  above -referenced  project  specifically 
to  inspect  boiling  conditions  at  the  east  side  of  the  spillway. 
As  requested,  the  contractor  excavated  the  toe  of  the  dam 
back  to  the  end  of  the  cast  iron  pipes  which  are  plugged 
and  buried  within  the  dam. 

Water  was  seeping  at  a  steady  rate  in  this  general  area. 

My  personal  estimate  is  about  1^  to  2  gallons  per  minute 
flow. 

I  personally  took  three  pictures  and  Mr.  O’Brien  took  two. 

John  Bousman  has  made  arrangements  with  American  Well  Co.  of 
Providence  for  chemical  grouting  (using  M-9  Am.  Cyanimide) 
around  these  pipes.  It  is  tentatively  planned  to  start  this 
work  next  Monday.  Prior  to  starting  the  grouting,  dye  will 
be  used  in  an  attempt  to  determine  the  channeling  location. 

I  plan  to  visit  the  project  again  Monday  to  witness  the 
grouting  operation. 

Very  truly  yours, 


MACCHI  &  HOFFMAN,  ENGINEERS 


August  6,  156'} 


Fay  Stafford  Cz  Thcradike,  Eii^ineoro 
c/o  Hr.  C.  S.  Mansfield 
11  Beacon  Street 
Boston,  Massachusetts 


Sub ject: 


Lake  llononoc  D*cr* 
V.’aterfor;; 


Gentlo: 


Uo  ai*o  in  Goncral  agreeuont  with  your*  unci  ere  tonkin 


v„ 


of  our  tie  e  tin  r;  ns  iteniacd  in  your*  lottor  of  August  l;,  lr,e?. 


ncn/ever  we  i/coild  like  to  zaakc  the  following  concents 
on  your  r.ur.cbcr  c  d  itenc. 


3«  "pipe"  should  r©aa  ’'pipes': 

’/o  tic  not  arproo  that  "regardless  or  effectiveness , 
tho  observation  hole  will  be  rroporly  backfilled 
Upon  ccnplction  of  £p*outin;-".  In  General,  we  fool 
,  that  this  water  no e>par;e  should  be  stoppeu  altogether 
or  dirainished  to  an  insirnif leant  orcount,  or.'-  that 
if  this  is  not  sc ccapli shod  by  croutiny, 
discussion  should  be  hod-.:  to  oe  ten  line  tho 
best  nosns  of  proceeding. 


Very  truly  ycui’s. 


C  ivii 


O'Brien  III 

»  .  .  •>/  •  > t 

•  •  *  .  w  _ 


■  T* 

-  . 


blit 

cc:  llr.  DeBiasi 
John  Mac chi 


WA  I  ft 


INTERDEPARTMENT  MAIL 


August  7,  1969 


L  On  July  31,  1969,  a  field  meeting  was  held  at  the  subject  dam 
with  the  following  present:  John  Macchi,  States  Consultant; 
William  H.  O’Brien,  W.  R.  C.;  John  Bousman,  resident  engineer; 

L  Peter  Mazeski  and  C.  S.  Mansfield,  all  of  Pay  Spofford  and 
Thorndike,  design  engineers. 

A  Plan  which  had  been  marked  in  various  colored  pencils  and 
reflecting  field  findings  and  as-build  revisions  were  given  to 
r  John  Macchi  and  myself. 


A  general  discussion  was  held  concerning  the  boils  which  were 
noted  near  the  toe  of  the  existing  embankment.  John  Bousman 
>  said  he  had  seen  some  water  flowing  around  the  case  iron  pipes 
at,  the  point  where  they  were  exposed  at  the  downstream  toe  at 
(  the  gate  valves.  They  were  exposed  a^rhis  point  in  order  to 
L  pump  concrete  thru  them  into  the  gate  house  which  is  now  filled 
with  concrete. 


The  design  engineer's  soils  engineer,  Peter  Majeski,  felt  that 
the  extension  of  the  sand  filter  blanket  upstream  and  placed 
1  over  these  boils  would  effectively  intercept  this  percolating 
water.  Our  consultant,  John  Macchi  felt  that  the  filter  should 
not  be  relied  on  to  accomplish  this  especially  since  at  least 
r  some  of  the  flow  was  from  around  the  pipe.  It  was  felt  that  if 
[  fines  from  the  dam  were  carried  in  this  flow  they  could  either 
pass  downstream  unnoticed  or  elseCiog  the  filter  allowing 
undesireable  pressures  to  build  up  in  the  downstream  slope. 

It  was  therefore  agreed  that  a  collar  be  formed  around  these 

L  pipes  as  close  to  the  co ire  wall  as  possible  by  the  injection 
of  concrete  or  a  chemical  gell  from  pipes  driven  down  from  the 
top  of  the  dam.  This  collar  is  to  extend  at  least  2'  out 

Lfrom  the  pipes  in  all  directions.  An  observation  well  is  to  be 
constructed  around  the  ends  of  these  pipes  and  a  visual  inspection 
to  be  made  by  Mr.  Macchi  before  and  2b  hours  after  the  grottting 

r  operation  to  insure  that  the  leakage  around  the  pipes  has  been 
arrested. 


Civil  Engineer 


WHO : jad 


4 


«  A  OWMAN 

I  M  AHALV 

ROLL  A.  PARWELL 
PH  W.  NONNI 
LIAI  ..  HYLAND 
OU  4.  JONCt 
IAAO  C.  KEANE 
M*  L.  LINCOLN 
fAR  J.  WILLIAMS 


FAY.  SPOFFORD  8c  THORNDIKE 
ENGINEERS 

11  BCACON  STREET  •  BOSTON.  MASSACHUSETTS  02108 
AREA  CODE  81T  •  523*6300 


■  RIOGEft  AND  OTHER  STRUCTURES 
WATER  SUPPLY  AND  UWCRACC 
PORT  and  Terminal  works 

INDUSTRIAL  SUILDlNS S 
EXPRESS  HIGHWAYS 
AIRPORTS 

VALUATIONS 
INVESTIGATIONS.  DESIGNS 
SERVICES  DURING  CONSTRUCTION 


i 

L 

[ 


August  4*  1969 


State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 


Attention  Mr.  William  H.  0*3rien  III,  Civil  Engineer 


,to 

e-iA'I 

~  .  19© 


Sub je ct :  Lake  Koncraoc  Dam 

Waterford,  Connecticut 


r 

L 


Gentlemen: 


fw 


This  letter  is  written  to  state  our  understanding  of 
extra  work  at  Konomoc  Dam  required  by  your  office.  The  extra 
work  will  provide  for  installation  of  a  grout  collar  around  the 
existing  gravity  water  mains  which  extend  from  the  abandoned 
gate  house. 


following: 


It  was  generally  agreed  that  the  work  will  include  the 


r 

L 

L 

I* 

r 


1*  Excavate  an  observation  hole  at  the  end  of  the  exist¬ 
ing  gravity  pipe.  (Provisions  will  be  made  for  an 
inspection  by  Mr.  Macchi  about  24  hours  prior  to 
grouting. ) 

2.  Installation  of  grout  placement  pipe  as  close  as 
possible  to  the  abandoned  gate  house. 

3.  Place  grout  collar.  (It  is  planned  to  place  a 
two  foot  collar  around  the  existing  gravity  pipe.) 

4.  The  results  of  grouting  will  be  observed  by  Mr.  Macchi. 

5.  Regardless  of  effectiveness,  the  observation  hole  will 
be  properly  backfilled  upon  completion  of  grouting. 


We  anticipate  that  this  work  will  be  completed  during 
the  week  of  August  4»  1969. 

Very  truly  yours, 

PAY,  SPOFFORD  &  THORNDIKE 

CSMansfield:rcl  By  ^  .  r.  , 

WN-59(3)  (WA. 

cc:  A.  J.  Macch?  .  .Engineers  1  I 

Mr.  Charle?.  P-  deBiasi  * 

Mr.  J.  H.  bo asm an 


.1  C  C  H  I  &  HOFFMAN 


ENGINEERS 


£C  ITIVE  OFFICES  •  44  GILLETT  STREET  •  HARTFORD.  CONN..  06105  •  PHONE  (203)  525-6631 


J.  MACCHI 


CCUTI  consultant 


W.  DUNHAM 


July  28,  1969 


Water  Resources  Commission 
State  of  Connecticut 
165  Capitol  Avenue 
Hartford,  Connecticut 

Attention  Mr.  William  H.  O'Brien  III 


Waterford.  Conn- 
Problem  with  Boils  at  Toe 
Around  Spillway 


STATE  WATER  RES0URC 

ST  COMMISSION 

R£CE'vED 

JU129OT 

ri’i.: -  .  ■ 

answer^  . — - — ■ 

REFERRED - -  ~ 

FU-ED  — - - 


On  July  25,  1969  I  received  a  call  from  Mr.  Majeski  of  Fay, 
Spofford  &  Thorndike  regarding  work  being  done  to  take  care 
of  boil  problem.  He  had  not  as  yet  received  the  July  24th  letter 
from  the  State.  This,  I  read  to  him.  He  said  he  had  a  letter 
ready  to  mail  which  was  not  sent  out  because  Mr.  Mansfield  was 
not  in  the  office.  He  said  the  letter  would  be  sent  out  as 
soon  as  possible. 

He  stated  that  in  excavating  for  increased  filter  drain  they 
discovered  that  most  of  the  seepage  was  coming  from  around 
buried  pipes  within  the  dam.  The  pipes  have  been  grouted  inside. 
In  reviewing  the  plans,  which  are  not  too  clear,  it  appears  it 
is  the  intent  to  lea\e  a  system  of  pipes  buried  within  the  dam. 
This  has  not  been  noted  by  me  before. 

Mr.  Majeski  stated  that  it  would  have  been  impossible  to  remove 
these  pipes  and  that  he  expected  the  extended  filter  system  to 
effectively  collect  seepage  and  cope  with  the  problem. 

I  made  it  very  clear  that  we  wanted  to  know  more  about  the  pipe 
system  to  be  left  in  the  dam  and  how  they  are  grouted.  Further, 
that  some  steps  would  have  to  be  made  to  effectively  stop  the 
piping  around  these  pipes.  We  had  a  long  discussion  as  to  why 
this  is  necessary  to  assure  against  a  future  failure. 

Very  truly  yours. 


MACCHI  &  HOFFMAN,  ENGINEERS 

- 


< 


IN  IOWUAN 
Wt  M.  CANALY 


PHr-  A.  fANWKLL 
LA>  t.  HOANK 


UJ  L.  NY  LA  NO 
KOU)  N.  JONES 


WA**'  C.  BLANK 
AMI  .  UNCOLN 


WA  J.  WILLIAMS 


FAY.  SPOFFORD  8c  THORNDIKE 
ENGINEERS 


*•  BEACON  STREET  •  BOSTON.  MASSACHUSETTS  02100 
Area  code  017  •  S23-03OO 


■  RIOOIR  AND  OTHER  STRUCTURES 
WATCH  SUPPLY  AMO  SC  Win  AGE 
POAT  ANO  TCPMINAL.  WOAtl 
INOUSTAIAL  BUILDINGS 
CXPHCSB  HIGH  Wats 
AlMPOftTS 


VALUATIONS 
IfEVCSTIOATIONS.  DESIGNS 
SIP  VIC  IB  OUAINO  CONST  AUCTION 


State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 

Attention:  Mr.  William  H.  O'Brien,  III 


July  25,  1969 
STATE  WATER  RESOURCES 
COMMISSION 
RECEIVED 

J'JL  2  81969 

A>  S'-VElit 0  _ __ 

nf.f  ER.JED_ _ ___ 


Subject :  Boils  at  Lake  Konomoc  Dam 
Waterford,  Connecticut 


Gentlemen : 


We  have  completed  our  investigation  of  the  cause  and  control  of 
the  boils  adjacent  to  the  spillway  at  Lake  Konomoc  Dam.  It  has  been 
determined  that  the  cause  of  the  boils  on  the  east  side  of  the  spill¬ 
way  is  the  seepage  of  water  along  the  outside  of  grout-filled  cast  iron 
pipes,  shown  on  the  plans,  which  existed  in  the  original  dim.  Much  of 
this  cast  iron  piping  has  been  removed,  leaving  about  40  feet  remaining 
between  the  toe  of  the  old  dam  and  the  gatehouse  at  approximately 
Elevation  166.  In  addition,  the  grouting  has  been  found  to  be 
effective  in  plugging  the  pipe. 

These  cast  iron  pipes  are  not  the  same  pipes  referred  to  in 

Mr.  Macchi’s  letter  of  13  June,  1969.  The  pipe  he  referred  to  was 

a  steel  pipe  which  penetrated  through  the  Contractor’s  cofferdam  to 
within  25’  to  30’  of  the  centerline  of  the  dam  core  wall.  An  attempt 
was  made  to  remove  at  least  part  of  the  steel  pipe  during  the  week  of 

29  June,  1969,  but  it  could  not  be  located.  Since  the  steel  pipe 

through  the  cofferdam  is  probably  not  affecting  the  boiling 
significantly,  further  attempts  to  locate  it  were  curtailed. 

A  number  of  alternates  were  investigated  to  control  the  boiling  and 
to  prevent  further  piping.  These  alternates  included  various  types  of 
cutoffs  under  the  dam  and  graded  filters  near  and  downstream  of  the  toe. 
The  graded  filter  scheme  has  been  selected.  It  is  the  one  most  often  used 
for  control  of  boiling,  having  proven  to  be  both  effective  and  economical. 


Fat.  tAO"O”0  ft  Tmomhoirc 
Cnoincc  •• 

•OITOnMa*! 


-  2  - 


July  25,  1969 


»  < 


After  completion  of  the  dam,  we  intend  to  grout  either  with  chemicals 
or  cement  in  the  area  of  the  cast  iron  pipes  in  order  to  seal  any  piping 
channels. 

The  purpose  of  the  filters  is  to  relieve  pressure  in  the  dam  by 
forcing  seepage  to  occur  where  it  can  be  controlled.  Placing  the  filter 
over  the  boils  increases  the  pressure  locally  along  the  piping  channel. 

This  increase  in  pressure  will  be  well  under  the  dam  away  from  the  toe 
where  the  possibility  of  sloughing  is  greatest.  Also,  the  velocity  of 
the  flow  in  the  channels  is  decreased,  thus  lessening  the  possibility 
of  the  seeping  water  carrying  soil  particles.  Even  if  soil  is  carried 
in  these  channels,  the  fine  filter  will  stop  the  particles  from  passing 
out  of  the  dam. 

An  impervious  blanket  has  been  placed  upstream  of  the  core  wall  to 
cut  down  on  the  additional  seepage  at  full  reservoir  when  the  water  will 
cover  this  area. 

As  a  precautionary  measure,  and  to  judge  the  necessity  of  additional 
chemical  grouting,  we  will  construct  a  weir  to  measure  the  rate  of  seepage 
and  will  provide  periodic  inspection  of  the  dam.  Any  increase  in  the  rate 
of  seepage  without  a  corresponding  increase  in  head  will  be  an  indication 
of  possible  worsening  of  the  piping.  Also,  the  visual  inspection  of  the 
dam  itself  will  indicate  if  seepage,  which  may  cause  sloughing,  is  reaching 
the  surface. 


The  filters  have  been  constructed  and  it  is  estimated  that,  at  the 
present  time,  they  are  functioning  properly  at  less  than  30  per  cent  of 
their  capacity.  With  full  reservoir,  the  head  will  about  double  so  that 
the  filters  will  function  at  less  than  60  per  cent  of  total  capacity. 

i 

We  believe  that  the  graded  filter  scheme  is  the  proper  solution  to 
control  the  seepage  at  the  present  time.  However,  continuing  measurements 
of  seepage  will  be  made  and  additional  corrective  measures  will  be  taken, 
if  necessary.  We  would  appreciate  your  comments  on  our  decisions  and 
refer  you  to  the  enclosed  sketches  for  additional  information. 


Very  truly  yours, 


FAY,  SPOFFORD  &  THORNDIKE 
By 

Ralph^*  Hori^S 


»  < 


I 


» 


» 


» 


» 


» 


RWHsgo’d 
Ends. 
WN-59  (3) 


CO  M PUT ( D  or 


cMicKio  or 


J.  M  A  C  C  H  I 


ENGINEERS 


ICUTIVE  OFFICES  •  44  GILLETT  STREET  •  HARTFORD.  CONN..  06105  •  PHONE  525-6631 
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June  18,  1969 


State  of  Connecticut 
Water  Resources  Commission 
165  Capitol  Avenue 
Hartford,  Connecticut 

Re:  Konomoc  Dam 

•Waterford,  Connecticut 

Gentlemen: 

Inspected  the  above-referenced  project  on  Tuesday, 

June  17,  1969. 

Contractor  was  finishing  forming  of  spillway.  No 
filling  was  going  on  at  this  time. 

John  Bousman  mentioned  that  another  boil  at  the  end 
of  spillway  slab  was  noted.  He  said  his  office  was 
considering  removal  of  buried  pipe  in  dam  as  mentioned 
in  previous  report.  Also,  excavating  and  refilling 
area  of  old  gate  house.  Refill  to  be  a  silty-clay 
material . 

Very  truly  yours, 

MACCHI  &  HOFFMAN,  ENGINEERS 


microcopy  resolution  test  chart 
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Mr*  C.  S.  Mansfield 

Fay,  Spofford  &  Thorndike  Engineers 

11  Beacon  Street 

Boston,  Massachusetts  02108 


Subject t  Lake  Konomoc  Dam 

Waterford,  Connecticut 


Dear  Mr.  Mansfield i 


Thank  you  for  your  letter  of  May  20,  1969  addressed  to  Mr.  deBiasi, 
a  copy  of  which  was  sent  to  us  along  with  the  annotated  print. 


On  June  12,  1969,  a  meeting  was  held  at  the  subject  dam  with  our 
consultant,  A.  J.  Macchi,  a  representative  from  your  office,  Peter  Majeski, 
and  your  resident  engineer  John  Bousman,  concerning  leaks  ox  boils  on  the 
toe  side  of  the  dam  near  the  spillway. 


We  axe  enclosing  a  copy  of  his  report  and  feel  that  you  should  in¬ 
vestigate  the  oxigin  of  these  leaks  more  thoroughly,  and  determine  if 
design  revisions  are  in  order  to  insure  the  safety  of  the  dam. 

There  ia  also  mention  of  a  pipe,  the  end  of  which  was  crushed  and 
left  in  place.  This  does  not  sound  like  a  satisfactory  way  of  treatment 
of  this  potential  weak  spox  in  the  dam.  We  would  like  scale  drawings  of 
all  pipes  through  the  dam  showing  their  sizes  and  locations  in  both 
plan  and  profile.  It  would  seem  importanx  to  plug  the  end  of  this  pipe 
in  some  standard  manner.  Has  the  pipe  been  filled  with  concrete? 

May  we  hear  from  you  at  your  earliest  convenience  as  to  your  in¬ 
tentions? 

Very  truly  yours, 


William  H.  O'Brien  III 
Civil  Engineer 

Enc* 

WHOsvhb 

CC»  A.  J.  Macchi 

Charles  P.  oeBiasi 


Water  Resources  Commission 
State  of  Connecticut 
Hartford,  Connecticut 


June  13 ,  1969 


The -Engineers  will  review  the  problem  with  their  main 
office  and  send  a  letter  to  the  State  as  to  what  they 
plan  to  do. 

In  any  event,  they  were  told  that  conditions  must  be 
reported  to  Town  officials  and  made  a  matter  of  record. 

Very  truly  yours, 

MACCHI  &  HOFFMAN,  ENGINEERS 


/IflCCHI  &  HOFFMAN 


ENGINEERS  ’ 


XECUTIVE  OFFICES  •  44  GILLETT  STREET  •  HARTFORD.  CONN..  06105  •  PHONE  (203)  525-6631 
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COMMISSION 
RECEIVED 
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ANSWERED - 

REFERRED - 


June  2,  1969 


State  of  Connecticut 
Water  Resources  Commission 
165  Capitol  Avenue 
Hartford,  Connecticut 

Attention  Mr.  William  H.  O'Brien,  III 

Re:  Lake  Kbnomoc  Dam 

Waterford,  Connecticut 


Gentlemen: 

On  Thursday,  May  29,  1969  Mr.  A.  J.  Macchi  and  I  visited 
the  site  of  the  above-referenced  project  now  under 
construction. 

The  lake  surface  at  the  time  of  the  visit  was  at  about 
elevatioln  179.50.  The  new  arch  and  spillway  bottom 
were  poured  and  the  Contractor  was  forming  the  last  lift 
of  the  new  wall.  Also  in  progress  were  backfilling  of 
the  upstream  side  of  the  dam  and  concreting  of  wall  base 
west  of  spillway. 

The  Superintendent,  Mr.  Sacco,  was  asked  if  the  well  points 
had  been  cut  off  as  was  mentioned  would  be  done  over  the 
long  weekend.  He  said  they  were  cut  off  and  as  a  result 
a  spring-leak  developed  at  the  toe  of  the  dam  on  the  east 
side  of  the  spillway.  This  leak  indicates  a  steady  flow 
with  a  velocity  of  about  6"  per  second.  The  Superintendent 
said  this  leak  existed  before  work  was  begun,  but,  dried 
up  while  the  well  points  were  working.  This  leak  may  be 
of  little  consequence  now  with  a  low  level  in  the  reservoir, 
however,  this  could  greatly  increase  with  the  new  reservoir 
level  and  we  strongly  recommend  that  this  be  corrected 
before  completing  the  backfill  of  the  dam.  ^ 

Very  truly  yours, 

MACCHI  &  HOFFMAN,  ENGINEERS 


KENNETH  T.  RAI 
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k.  J.  M  A  C  C  H  I 

KECUTIVE  OFFICES  .  44  GILLETT  STREET 


ENGINEERS 

HARTFORD.  CONN..  06105  •  PHONE  525-6631 


J.^  ACCHI 
R.  HOFFMAN 


J.  SCHMID 
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April  18, 


Water  Resources  Commission 
State  of  Connecticut 
165  Capitol  Avenue 
Hartford,  Connecticut 

Res  Lake  Konomoc  bA^ 

"Waterford.  Connecticut 

Gentlemen: 


1969 
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Inspected  the  above  project  on  Thursday,  April  17,  1969. 
Contractor  was  forming  concrete  cutoff  wall  at  both  ends 
of  existing  masonry  wall  which  has  been  exposed. 

A  well  point  system  is  installed  and  operating  behind  the 
temporary  cofferdam. 

Reviewed  precautions  taken  in  anticipation  of  high 
runoff  with  the  engineers  who  were  present  from  the 
New  London  Public  Works  Department. 

A  build-up  in  reservoir  elevation  would  deviate  flow 
to  a  watercourse  to  the  rear  of  the  reservoir.  Also, 
high  capacity  standby  pumps  are  available  if  for  any 
reason  they  are  needed. 


Very  truly  yours, 

A.  J.  MACCHI,  ENGINEERS 


Sx&TE  WATER  RESOURCES 
COMMISSION 
RECEIVED 


APR  ?  i  1969 
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Jhne  20,  1967 


Mr*  H.  R.  Hoffman 

LMr*  A*  J.  Mao chi 
Engineer a 
I4 Oillett  Street 
^Hartford,  Connecticut  0610 5 

Subject:  New  London,  Connecticut 
Recon8tructlon  of 
Konomoc  Dam  and  Reservoir 

Dear  Mr.  Hoffman: 

Mr*  Willi am  P.  Sander  of  the  Water  Resource a  Commission, 
State  of  Connecticut,  has  requested  that  we  furnish  directly  to 
you  the  Information  which  you  requested  in  your  letter  of  June  13, 
f“1967P  namely,  (1)  complete  hydraulic  data,  and  (2)  results  of  teat 
borings. 


i 


The  pertinent  hydraulic  data  may  be  summarised  as  follows: 

Total  Drainage  Area  ------  1 .1*2  sq.  mi. 

Land  Area  0*97  sq.  mi* 

0.U5  *  " 


P 


Water  Surface 
Total 


1  *42 


Length  of  Proposed  Spillway  Along  Curve 
Assumed  Effective  Length  of  Spillway 


51*67  ft. 
50.0  ft. 


Proposed  Spillway  Capacity 


LHead  on 
Spillway 
Ft. 

!  0 

L  2,0 

,  2.5 

f  3.0 

I  3.5 
4.0 


Corresponding 

Freeboard 

Ft. 

5.0 

3.0 

2.5 
2.0 

1.5 
1.0 


Total  Discharge  Per  Sq.  Ml. 

Discharge  of  Drainage  Area 

0  0 

467  328 

653  5^2 

858  603 

1080  760 

1320  928 


>41. 

I  IdfliNllil 


Hr*  H.  R.  Hoffman 

PS\J7  Mr.  A.  J.  Maochi 
V  Engineara 

n  June  20,  1967 


Ve  enclose  one  copy  each  of  logs  of  boringa,  aa  follows! 


It  Konomoc  Dam 


Hole  Nos.  10,  11,  12,  13,  Hi,  15,  16,  16a, 
16b,  16c,  I6d,  16e,  19  and  20 
Hole  Nos.  C-l-67  to  C-9-67,  inclusive 


At  Great  Swamp  Dike 


Bole  Nos.  B-2-67,  B-3“^7 ,  and  B— 3*65 


At  Davis  Pond  Dike 


Hole  No.  B-l-67 


Ve  trust  this  will  give  you  the  information  you  need.  If 
anything  further  is  required,  please  let  us  know. 

Very  truly  yours, 

PAY,  SPOFFORD  &  THORNDIKE  ; 

Byw/' 


LHGentlemanJrcl 
fc  Wn-59(3) 
r  Enclosures 

cos  Water  Resources  Commission 


•  ftJDGf »  AMO  OTMIJf  9TWUCTUMO 
WATCH  IUMLT  AND  ACWCRAGC 
POUT  ANO  TERMINAL  WORM 
INDUSTRIAL  RUILOlNGt 


FAY,  SPOFFORD  &  THORNDIKE 
ENGINEERS 


11  BEACON  STREET  «  BOSTON.  MASSACHUSETTS  02108 
Area  Coda  617  •  523-8300 


VALUATION* 
IM  VIATICATIONS.  DCAICN* 

Atavict*  ouaiNc  conatauction 


Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 

Attention:  Mr.  William  P.  Sander, 
Engineer  -Geologist 


July  17,  1967 

STATE  WATER  RESOURCES 
COMMISSION 
RECEIVED 

JUL  1  3  lijh  i 

ANS'.VZRZD I 

t>c«-ee;n  | 


Subject:  New  London,  Connecticut 

Reconstruction  at  Lake  Konomoc 
Dam  and  Reservoir 


Gentlemen: 


f 

r 

h 


In  accordance  with  your  request,  we  have  reviewed  the 
July  12,  1967,  letter  regarding  the  subject  project,  which  was  sub¬ 
mitted  to  your  office  by  A.  J.  Macchi,  Engineers.  Our  reply  in 
answer  to  their  ten  comments  is  as  follows: 

1.  The  contours  shown  at  the  site  of  the  future  pumping 
station  are  existing  contours  and  shown  by  dashed 
lines.  The  future  contour  186  will,  of  course,  pass 
around  the  pumping  station,  since  the  station  is  to  be 
constructed  under  another  contract  grading  and  other 
details  are  not  shown  on  the  Konomoc  Dam  set  of  draw¬ 
ings. 

2.  Two  steps  were  taken  to  check  condition  and  extent  of 
the  existing  core  wall  and  the  upstream  wall. 

a.  A  total  of  nine  core  borings  was  made  to  de¬ 
termine  the  elevation  of  the  wall  bottom.  Of 
the  nine  core  borings,  three  were  made  through 
the  core  wall,  three  through  the  upstream  wall, 
two  through  the  westerly  abutment  of  the  spillway, 
and  one  through  the  spillway.  The  location  of  each 
boring  is  shown  on  sheet  No.  3  of  the  drawings. 


r*t  ft»orro*o  A  TnomnoiM 
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Water  Resources  Commission  9 

July  17,  1967  -2 

b.  Several  test  pits  were  dug  at  points  along  the  core  wall 
so  that  the  masonry  was  uncovered  at  various  depths 

up  to  a  maximum  of  about  nine  feet.  The  portions  un-  * 

covered  appeared  to  be  in  satisfactory  sound  condition 
and  the  mortared  joints  appeared  to  be  sound  and  water¬ 
tight.  A  complete  check  of  the  wall  could  only  be  made 
by  removal  of  a  major  portion  of  the  earth  embankment. 

» 

3.  We  have  used  the  steel  plate  waterstop  in  the  horizontal  key- 
ways.  We  prefer  the  metal  plate  to  avoid  the  possibility  of 
displacement  during  pouring  of  concrete.  We  think  the  con¬ 
crete  will  protect  the  steel  waterstop  against  corrosion  as 

it  does  the  reinforcing  steel.  We  prefer  to  use  the  steel  I 

plates  and  will  do  so  unless  you  require  otherwise. 

4.  We  will  provide  the  cutoff  as  suggested.  We  do  not  understand 

the  intent  of  the  second  sentence  in  regard  to  relocation  of  con¬ 
struction  joints.  Please  provide  more  specific  instructions.  ^ 

5.  Clause  (6.3)  Rolled  Fill  Embankment  Materials,  has  been  re¬ 
vised  to  read  as  follows: 

"The  rolled  fill  embankment  shall  be  constructed  of  sand  ^ 

and  gravel  obtained  from  borrow  areas  as  prescribed  here¬ 
inafter,  and  from  other  required  excavations  as  prescribed 
in  Section  3,  STRIPPING  AND  EXCAVATION.  The  material 
shall  be  semi-impervious  and  shall  meet  the  following  compo¬ 
sition  limits  by  weight  and  other  characteristics  after  particles 
larger  than  1  inch  have  been  removed  from  the  sample.  9 

Square  Mesh  Per  Cent  by  Weight 

Sieves  _ Passing _ 


1-inch 

100 

3/4 -inch 

95-100 

3  /  8 -inch 

90-100 

No.  4 

85-98 

No.  10 

80-97 

No.  20 

70-93 

No.  40 

55-85 

No.  100 

35-60 

No.  200 

20-45 

Not  more  than  10  per  cent  shall  be  finer  than  the  0.  01  milli-  t 

meter  size.  It  is  intended  to  make  maximum  use  of  avail¬ 
able  materials  on  the  site.  The  suitability  of  materials  shall 
be  subject  to  approval  of  the  Engineer." 

No  frozen  materia',  iow,  or  ice  shall  be  placed  in  the  embank¬ 
ment.  » 


J  r*v.  &forro*o  &  Thomoiu 
CNO<Mit»a 
•OITOn.Mam 


Water  Resources  Commission 
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6.  The  Great  Swamp  is  practically  level.  It  can  drain  to  the 
northeast  into  the  Hunts  Brook  drainage  area.  The  exist¬ 
ing  concrete  culvert  can  be  left  in  place  and  the  dike  con¬ 
structed  by  the  City  to  divert  runoff  from  Great  Swamp 

to  Lake  Konomoc  can  be  breached. 

7.  Turner  Road  is  approximately  the  northern  limit  of  Lake 
Konomoc  drainage  area.  Drainage  from  the  area  north  of 
Turner  Road  will  be  to  Davis  Pond. 

8.  Hot  pitch  will  be  used  instead  of  asphaltum. 

9.  Concrete  is  specified  as  "Air  Entrained"  -  see  Section  5  - 
Concrete,  of  the  Specifications. 

10.  The  proposed  project  does  not  change  the  drainage  area 
above  the  culvert.  We  would  not  expect  that  the  same  de¬ 
sign  criteria  should  be  used  for  the  culvert  as  for  the 
spillway  of  the  dam.  However,  we  do  not  consider  it  a  part 
of  this  project  to  propose  how  the  Connecticut  State  Highway 
Department  should  design  its  culverts. 


If  you  have  any  further  questions,  or  require  any  additional  informa¬ 
tion,  please  do  not  hesitate  to  contact  our  office. 


Very  truly  yours. 


L 


CSMansfieldrbmt 

Wn-59(3) 


FAY,  SPOFFORD  &  THORNDIKE,  INC. 


cc:  Mr.  Charles  P.  de  Biasi 


\J !  1 


..  J.  MACCHI  •  ENGINEERS 
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July  12,  1967 


Mr.  William  P.  Sander 
Water  Resources  Commission 
State  of  Connecticut 
165  Capitol  Avenue 
Hartford,  Connecticut 


STATE  WATER  RESOURCES 
CO.VtA'ISSION 
RECEIVED 

J'-:.  1  Is:-./ 

ANSWERED.... 

REFERRED.  _ . 

FILED _  " 


i 

L 


Re:  Reconstruction  of  Konomac  Dam 

and  Reservoir,  New  London,  Connecticut 

Dear  Mr.  Sander: 


We  have  reviewed  the  plans  and  specifications  for  the 
above  referenced  project  as  requested  in  your  letter 
of  June  1,  1967.  Our  comments  are  as  follows: 


1.  At  the  east  end  of  the  dam  the  new  waterline 
contour  186.00  passes  through  the  profile  of  the 
future  pumping  station.  Is  this  the  intent  of 
the  designing  engineer? 

2.  The,  condition  of  the  existing  core  wall  should  be 
verified  by  the  engineer  in  the  field  as  to  its 
soundness  prior  to  construction  of  the  new  core 
wall  cap. 

3.  It  is  suggested  that  the  1/4"  steel  plate  water- 
stop  in  the  8"  x  12"  keyway  be  rqiaced  with  one  of 
a  non-corrosive  material  sudh  as  rubber  or  P.V.C. 

4.  In  Section  9/4  (Section  through  spillway)  we 
suggest  providing  a  cutoff  at  the  upper  edge  by 
extending  a  concrete  wall  to  key  a  minimum  of  2' 
into  the  existing  rip-rap.  Also,  we  suggest  moving 
construction  joints  on  top  of  the  existing  wall  so 
that  bearing  is  provided  for  all  sections. 


*  1 
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Sander--2 
July  12 ,  1967 


5.  A  gradation  limit  should  be  established  on  the 
drawings  or  in  the  specifications  as  a  standard 
for  acceptable  embankment  material  to  comprise 
the  rolled  fill  in  the  downstream  face. 

6.  New  Great  Swamp  Dike  cuts  off  the  natural  drainage 
of  Great  Swamp.  How  is  this  drainage  provided  for? 
New  elevation  of  the  reservoir  is  186.00.  Existing 
Great  Swamp  elevation  varies  from  181.00  to  182.00. 
Also,  what  happens  to  the  existing  concrete  culvert? 

7.  At  Davis  Pond  Dike,  after  removal  of  the  existing 
15"  V.C.  drain,  how  will  drainage  be  provided  for 
in  the  area  north  of  Turner  Road? 

8.  It  is  suggested  that  the  top  and  sides  of  the 
existing  core  wall  be  given  a  coat  of  hot  pitch  in 
lieu  of  Asphaltum. 

9.  Under  "Structural  Notes"  on  Sheet  #3,  concrete  shou 
be  specified  as  "Air  Entrained." 

10.  The  capacity  of  the  existing  36"  C.M.P.  culvert  unc  r 
Route  85  should  be  investigated  and  if  found  inade¬ 
quate,  brought  to  the  attention  of  the  Connecticut 
State  Highway  Department. 

If  there  are  any  questions  concerning  these  comments, 
please  do  not  hesitate  to  contact  us. 

Very  truly  yours, 

i 

A.  J.  MACCHI  ENGINEERS 
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State  of  Connecticut 
Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 


RRIDCCS  AND  OTHCR  ITRuCTURd 
WATS  A  SUPPLY  ANO  ACWTRaGC 
PONT  ANO  TfHMiNAL  WOP'S 
INDUSTRIAL  IUUOnCI 
KXPRCSS  HIGHWAYS 
AIRPORTS 

VALUATIONS 
INVESTIGATIONS.  DESIGNS 
SERVICES  DURING  CONSTRUCTION 


May  26,  1967 


i 


Subject:  Application  for  Construction 
Permit  for  Dam 


Gentlemen: 

On  behalf  of  the  City  of  New  London  we  enclose  one  executed  copy 
of  your  Form  D-4,  Application  for  Construction  Permit  for  Dam.  This 
application  is  for  reconstruction  of  Konomoc  Dam  and  for  new  construction 
of  Great  Swamp  and  Davis  Pond  Dikes,  all  on  Lake  Konomoc  in  the  Towns 
of  Waterford  and  Montville.  It  has  been  signed  by  Mr.  Charles  P.  deBiasi, 
Director  of  Public  Works  for  the  City  of  New  London. 


Three  sets  of  the  proposed  contract  drawings  and  detailed  speci¬ 
fications  are  being  sent  under  separate  cover. 

Please  advise  if  any  further  information  is  required. 


LMGentleman:mc 

Wn-59(3) 

Enclosure 

cc:  Mr.  Charles  P.  deBiasi 


Veiy  truly  yours. 


FAY,  SPOFFORD  &  THORNDIKE 

By  , 

<J~ZJ  r,  C? 


STATE  WAVE?,  RESOURCES 
COil'.'iSSiCN 
RECEIVED 


ANSWIF.AD.. 

REFERRZD _ 

FILED _ 


VORM  D-4 


STATE  OF  CONNECTICUT 
WATER  RESOURCES  COMMISSION 
Scate  Office  Building 
Hartford,  Connecticut 

APPLICATION  FOR  CONSTRUCTION  PERMIT  FOR  PAH 


ie  City  of  Nev  London 


r —  - 

c.a±i 
om  ; 
ax^ 


).  Address  Municipal  Building _ 

_ Nev  London,.  Connecticut 


loaomoc  Dam  in  'Waterford,  Conn* 

Great  Swamp  Dike  ic  in  Kontville,  Conn. 
Davis  Pond  Dike  is  in  Montville ,  Conn. 

of  Stream  Lake  Konomoc  _  _  _ 


Date  May  25,  1967 


Tel.  No.  203-442-9428 


Montville,  Conn. 

Shown  on  USGS  Quadrangle  Nhl°22«  30irW72o07l  30*' 

Z5  Min.  Series 

at  $«7 _ inches  of  Lat . 

north 


and  9.2 


JLnches  east  of  Long.  72°15I 


r$  tions  for  reaching  site  from  nearest  village  or  route  intersection: 

(see  sketch  on  reverse  side) 

oi  oc  Dam  is  adjacent  to  Connecticut  Route  8$,  about  1*000  feet  southerly  of  the 

Mq  tville -Waterford  Town  Tine. _ 

eat  Swamp  Dike  and  Davis  Pond  Dike  are  both  adjacent  to  Turner  Road, 

about  7000  feet  and  1200  feet,  respectively,  from  Route  85. _ 


\ 


tis  is  an  application  for:  (New  Construction)  (Alteration )  (Repair) 
lt<  •ation  of  Konomoc  Dam  (check  one  or  more  of  above) 
!Vt  lonstructicn  of  Great  Swamp  Dike  and  Davis  Pond  Dike 

ti6  pond  is  to  be  used  for:  Municipal  Water  Supply _ 


(Removal ) 


imj  isions  of  Pond:  width  2l*00  feet _  length  9000  feet  area  290  acres 

20  feet  at  Konomoc  Dam;  6  feet  at  Great 

'as'tun  depth  of  water  immediately  above  dam:  Swamp  Dike;  3  feet  at  Davis  Pond  Dike 


otal  length  of  dam:  Konomoc  Dam  l600  feet;  Great  Swamp  Dike  370  feet;  Davis  Pond  Dike  96 feet 
er  th  of  spillway:  50  feet  at  Konomoc  Dam:  Ncne  at  Great  Swamp  Dike:  None  at  Davis  Pond  Dike 

eight  of  abutments  above  spillway:  $.0  feet  at  Konomoc  Dam _ 

■yj  of  spillway  construction:  Concrete  Masonry _ 


fH 


Earth  Embankment  with  Masonry  Core  Wall  at  Konomoc  Dam 
of  dike  construction:  Earth  Embankment  at  Great  Swamp  and  Davis  Pond  Dikes 


ipillway  section  will  be  set  on:  (Bedrock)  (Gravel)  (Clay)  (Till) 
r-  (check  one  of  above) 

lei  irks:  _ 


1 


s'  ~\s 
Signed: l 


(owner) 

Name  of  Engineer,  If  any  Fay.  Spofford  &  Thorndike _ 

Jote:  Show  details  of  11  Beacon  Street,  Boston,  Mass, 

•onstruction  on  reverse  side 
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4 
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APPENDIX  C 
PHOTOGRAPHS 
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6.  Upstream  face  of  Great  Swamp  Dike. 


LAKE  KONOMOC  RESERVOIR  DAM 
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j-uiE  KONOMOC  RESERVOIR  DAM 


x 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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NATIONAL  INVENTORY  OF  DAMS 
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This  Phase  I  Inspect!  ••  Re..  .  Coaomoc  0. 

has  been  reviewed  by  i  .ie  undt  ,;;r.  J  Review  Boaru  .Members.  In  our 

opinion,  the  reported  binding-  r  elusions,  and  -  ^commendations  are 
consistent  with  the  L-. commerced  Gu i.c  1  l~ea  for  Sstety  Inspection  of 
Dams .  and  with  goed  e,i»tnc  _r  i .  g  Judgment  and  prac.ice,  and  Is  hereby 
submitted  for  approval. 


[NEGAN,  JR 
Branch 
Engineering  Division 
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CARNEY  M.  lERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  A  Materials  Branch 
Engineering  Division 
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APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 
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